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EQUIPMENT  REPAIR  ORGANIZATION  OF  MACHINE-BUILDING  PLANTS 

Kiev  EEONOMIKA  SOVETSKDY  UKRAINY  in  Russian  No  10,  Ocrfc  85  PP  36-39 

fArbicle  by  V,  Semenikhin,  economist :  "Equipment  Repair  Organization  of 

Machinebuilding  Plants"] 

/ 

[Text]  The  main  load  to  the  development  of  machinebtiildlng  and  the  intensive 
reequipment  of  the  sector  at  the  modem  stage  of  scientific  technological 
design  is  inseparabley  tied  in  with  the  wide  use  in  production  of  computers, 
robots,  NO  maohine  tools  and  the  Intmduction  of  flexible  technology.  In 
this  connection  there  is  a  great  demand  for  reliable  equipment  and  the 
organization  of  its  technical-servicing  repair. 

The  existing  order  of  organizing  repairs  was  basically  formed  in  the  second 
half  of  the  thirties.  In  several  following  decades  it  corresponded  to  the 
general  structure  and  the  production  structure  of  shops  and  enterprises,  and 
methods  for  controlling  the  machinebuilding  complex  of  the  country  and  kept 
machines  and  devices  fit  for  work  operating  during  that  period.  However,  the 
existing  repair  system,  in  spite  of  its  positive  individual  qualities,  has 
serious  shorbcomlngs.  In  this  connection,  it  is  very  urgent  to  develop 
and  Implement  the  radical  reorganization  of  equipment  repair  services  stage- 
by-stage. 

At  present,  repairs  of  technological,  power  and  materials  handling  equipment 
at  plants  are  all  done  by  the  services  of  their  chief  mechanic  (SGM)  and  the 
chief  power  engineer  (SGE),  Ecactically,  large  and  most  medium  sized  plants 
use  decentralized  control  of  repair  services  or  a  mixed  system  for  repairs. 
The  Kiev  "Krasnyy  ekskavatof*  and  the  Kiev  Ifotorcycle  plant  are  such  enter¬ 
prises. 

As  a  rule,  the  control  of  a  centralized  repair  service  at  small  plants  is 
combined  with  centralized  or  mixed  implementation  of  repairs.  Along  with 
this,  several  enterprises  with  up  to  I500  units  of  technological  and  mate¬ 
rials  handling  equipment,  have  decentralized  or  mixed  repair  services 
control,  although  there  is  no  basis  for  its  use.  This  situation  exists  by 
using  the  services  of  the  chief  mechanic  and  chief  power  engineer  of  the 
Dnepropetrovsk  Machine  Tool  Building  Plant  and  the  service  of  the  chief 
mechanic  of  the  Kiev  Experimental  Model  Reducer  Plant, 
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In  the  existing  organization  of  repairs  in  a  group  of  plants  we  tovestigated, 

68.2  percent  of  the  SGM  workers  are  concentrated  in  repair  shops  (huil^g) 
bases  (TsRB)  and  only  31.8  percent  —  in  mechanical  repair  shops  (RMTs).  Half 
the  metalworking  etiulpment  of  the  repair  service  is  located  at  the  TsRB. 
Accordingly,  shop  repair  bases  meet  40  to  50  percent  of  the  general  spare 
paxts  reciuireiaents  in  a  dec.entralized  manner. 

Decentralized  control  of  repair  services  in  combination  with  a  decentralized 
or  mixed  implementation  of  repairs  makes  possible  the  followingj  to  estab¬ 
lish  direct  responsibility  of  machine  tool  operators  and  production  shop 
foremen  for  the  technical  condition  of  the  operated  efluipinent  j  to  achieve 
hl^  efficiency  in  making  repairs;  reduce  to  a  minimum  the  costs  of  trans¬ 
porting  machine  tools  or  its  individual  units  to  TMEs  or  TsRB;  do  without 
strict  accounting  for  idle  time  of  eq.uipment  being  repaired  and  the  organiza¬ 
tion  of  dispatcher  services  in  the  chief  mechanic  and  chief  power  engineer 
departments!  contradictions  in  the  interests  of  ropalr 

mechanics  and  electricians  who  have  achieved  their  realization  in  the  channel 
of  economic  Interests  of  the  whole  shop  collective. 

Along  with  that,  the  shortcomings  of  concentrating  repairs  within  an  enter¬ 
prise  and  dividing  the  functions  of  their  control  among  many  subdivisions 
are  obvious.  Thus,  in  a  prevailing  majority  of  machinebuilding  plants,  the 
machine  tool  pool  is  very  inefficient  in  the  RMTs  and  the  TsRB.  An  analysis 
shows  that  the  TsRB  eq.uipment  shift  coefficient  is  2/3-2  that  of  the  basic 
shops.  It  exceeds  one  very  rarely.  The  Intensive  use  of  eq.uipment  is  also 
low.  This  situation  is  due  to  the  fact  that  with  decentralization  the 
mechanical  sections  of  the  shop  repair  bases  must  be  equipped  with  all  the 
necessary  equipment  to  Implement  75  to  90  percent  of  the  machine  tool  work 
specified  by  capital,  medium  and  small  repairs  and  technical  services.  As 
a  rule,  only  universal  lathes,  gear-hobblng  machine  tools,  grinders  and  bench 
drilling  machine  tools  are  the  most  loaded  of  the  entire  set  of  installed 
equipment.  Planing,  slotting  and  grinding  machine  tools  are  used  only 
occasionally. 

The  dependence  of  repair  services  on  directions  of  the  production  shops, in 
the  administrative  respect,  leads  to  the  diversion  of  repair  workers  to  work 
not  related  to  their  primary  activity.  Thus,  at  the  machinebuilding  plants  we 
Investigated,  the  basic  production  of  10  to  20  percent  of  the  workers  is  con- 
constantly  diverted  from  the  TsRB  to  basic  production,  agricultural  and  other 
work. 

Most  work  related  to  repairs  and  technical  servicing  of  equipment  is  done 
manually  without  the  use  of  machines  and  devices.  The  level  of  mechanization 
of  labor  of  repair  workers  is  20  to  25  percent.  This  low  value  of  the  given 
indicator  does  not  at  all  follow  from  the  nature  of  the  repair  work  but, 
due  to  a  great  extent,  by  the  fragmentation  of  the  services  of  mechanics 
and  power  engineers.  In  repair  work,  the  cleaning  and  washing  equipment, 
rinsing  bearings,  pinions  and  other  complementing  units  can  be  done  in  special 
washing  machines  and  tanks.  This  makes  possible  a  considerable  reduction  in 
the  time  it  takes  to  do  the  above  operations,  but  also  avoids  the  workers 
having  contact  with  unhealthy  washing  substances  and  spent  lubrication  materials. 
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The  nature  of  the  work  of  assembling  and  disassembling  does  not  exclude  the 
use  of  electrical  and  meumatic  tools  for  the  time  being  mainly  in  assembly 
shops  of  machinebuilding  plants.  Devices  for  repairs  of  materials  handling, 
and  the  transportation  of  machine  tools  and  their  individual  units,  which 
have  already  been  developed  and  are  being  used  in  leaxilng  enterprises  of  the 
country , increase  the  efficiency  of  repair  workers  considerably. 

Due  to  the  variations  in  the  subordinate  lines  of  production  shop  repair 
personnel,  the  maneuverability  of  work  is  lost.  In  practice,  the  freq.uent 
overloading  of  the  repair  workers  with  urgent  work  in  some  shops  coincides 
with  their  being  underloaded  in  others.  Yet  temporary  shifting  of  workers 
from  shop  to  shop  is  difficult,.  There  are  freauent  disruptions  in  the 
preventive  maintenance  schedules  and  low  labor  productivity  due  to  the  im¬ 
possibility  of  providing  a  sufficient  specialization  level  in  executing  re¬ 
pairs. 

The  q.uestion  of  the  advisability  of  making  the  repairs  on  technological 
eauipment  Reserves  steady  attention  by  using  twD'S.erviaes,the  service  of  the 
chief  mechanic  and  the  service  of  the  chief  power  engineer.  The  existing 
situation  led  to  the  complication  of  the  production  structure  and  the  re¬ 
pairs  management  structure  and  generated  a  complication  of  interrelationships 
between  two  collectives  of  repair  workers  serrvicing  the  same  eq.uipment. 

Thus,  working  time  losses  due  to  disagreement  in  the  work  between  the  person¬ 
nel  of  the  mechanical  and  power  services  in  production  shops  amounts  to  5 
to  6  percQit  of  the  shift  time,  according  to  the  results  of  photogrspte  made 
(iii'Hwg  a  working  day.  Preventive  maintenance  schedules  are  prepared  in 
parallel  in  SGM  and  SGE  duplicating  the  record  of  the  eg.uipment  which,  later, 
is  corrected  and  tied  together  at  various  levels.  Enterprises  also  have 
difficulty  keeping  track  of  costs  and  allocations  of  frjnds,  for  various  kinds 
of  repairs.  In  our  opinion,  subordination  of  repair  workers  to  two  various 
services  is  one  of  the  basic  rsasons  that  impede  the  wide  combination  of  the 
trades  of  repair  mechanics  and  electricians. 

At  present,  about  l/5  of  all  labor-intensive  work  done  by  the  cMef  .^wer 
engineer’s  service  is  production  wiring,  repairing  sanitary  orgineerlng  eq.uip¬ 
ment  and  ventilation  systems.  In  a  group  of  enterprises  investigated  in 
Kiev  and  Dnepropetrovsk,  40,7  peroent  of  the  SGE  workers  service  and  repair 
power  eq.ulpment,  monitoring  and  measuring  devices,  and  electrical  power  and 
gas-supply  networks.  The  number  of  workers  rspalring  electrical  and  elec-^ 
tronlc  parts  of  the  technological  and  materials  handling  eq.ulpment  varies  in 
individual  plants  from  30,B  to  43,9  peroent  and  makes  up,  bn  the  average, 

38,  percent  of  the  total  number  of  workers  in  the  chief  power  engineer's 
serrvice.  According  to  our  calculations  this  part  of  the  repairmen  does  over 
a  third  of  the  total  work  on  servicing  technological  and  materials  handling 
eq.uipment.  The  chief  mechanic's  service  does  63  to  65  peroent  of  the  total 
indicated  work. 

The  labor-intensity  of  electrical  repair  work  increases  with  the  automation 
of  production.  The  efficiency  of  the  equipment  depends  more  and  mors  heavily 
not  only  on  the  chief  mechanic's  service,  but  also  on  wiremen  and  electri¬ 
cians  of  the  service  of  the  chief  power  engineer. 
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Based  on  the  results  of  our  investigations  we  think  it  advisable  to  concen¬ 
trate!  '  in  the  SCMi  the  entire  personnel  involved  in  repairs  and  technical 
servicing  of  the  mechanical  as  well  as  the  electrical  (electronic)  part  of 
the  technological  and  materials  handling  equipment «  It  is  better  to  rename 
the  chief  mechanic’s  service  to  the  repair-technical  equipment  service  (SRTO), 
There  are  premises  at  present  in  machinebuilding  to  create  a  unified  repair 
service..  Thus,  in  many  plants,  according  to  the  "Efficient  system  for  tech¬ 
nical  servicing  and  repairs  of  NG  machine  tools'*'  developed  by  the  ENIMS 
[[EScperimental  Scientific  Research  Institute  of  Metal-Gutting  Machine  Tools], 
all  the  work  on  repairs  of  NG  machine  tools  is  done  by  the  chief  mechanic’s 
service. 

Such  an  organization  exists,  for  example,  at  the  Kiev  Machine  Tool  Building 
Production  Association.  All  personnel  servicing  technological  and  materials 
handling  equipm^t  is  administratively  subordinate  to  the  shop  mechanic  in 
the  production  shops  of  the  Kiev  "Krasnyy  ekskavator"  Plant,  with  decentralized 
fulfillment  of  repair  work.  Materials  handling  at  the  Kiev  Experimental 
Model  Reducer  Plant  is  serviced  by  brigades  made,  up  of  repair  mechanics  and 
electricians. 

The  chief  power  engineer’s  service,’  after  reorganization,  must  deal  with  all 
kinds  of  power  as  well  as  technical  servicing  and  repairs  of  power  equipment, 
sanitary  engineering  equipment  and  ventilation  devices.  New  prospects  open 
up  in  developing  and  implementing  measures  on  the  economy  of  power  resources. 

The  creation  of  a  .unified  repairs-technical  service  in  an  enterprise  to  service 
technological  and  materials  handling  equipment  assumes  the  combining  of  a 
nunfcer  of  rei»ir  bases  and  the  building  of  repair  services,  or  repair  services 
of  specialized  productions  (machine-assembly,  forge-press  and  casting) ,  This 
opens  up  possibilities  of  having  specialized  brigade  complexes  consisting  of 
mechanics  and  electricians  to  repair  single-type  equipment.  There  are  me¬ 
chanical  sections  in  building  repair  services.  Their  organization  makes  it 
possible  to  Improve  the  use  of  equipment,  simplifies  the  problem  of  combining 
machine  tool  operators  with  a  specialized  brigade  to  provide  it  with  tools  and 
intermediate  products/  reduce  labor-intensity  and  raise  the  quality  of  repair 
parts,;  I  want  to  stress  the  fact  that  the  KRS  [^Building  Repair  Service]  pool 
equipment  is  30  to  40  percent  smaller  than  the  pool  of  machine  tools  of  the 
previously  independent  shop  repair  bases  of  the  building. 

When  the  tezritojcial  disposition  of  individual  shops  or  the  specifics  of 
the  equipment  installed  does  not  permit  the  organization  of  repairs  within 
the  framework  of  the  KRS,’  then  shop  services  for  comprehensive  repair  servicing 
are  created.  In  our  opinion,’  it  is  advisable  that  all  repair  services  (shop 
as  well  as  building)  be  subordinate  to  the  SRTO  chief  of  the  enterprise,'  The 
subordination  of  TsRS  and  KRS  to  the  repair  shop  is  justified  only  at 
small  plants. 

In  reorganizing  repair  services,  there  is  the  necessity  of  creating  a  section 
within  the  IMTs  to  repair  the  electrical  parts  of  machine  tools  and  machines, 
Gapital  repairs  of  generators  and  motors  related  to  rewinding  windings,  are 
done  at  specialized  "Glavelektroremont"  All  Union  Production  Association 
plants  or  are  transferred  to  the  electrical  repair  shop  of  the  chief  power 
engineer’s  service. 
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Plants  operating  NO  eg.ulpment  create  a  laboratory  for  repairing  it  within 
the  SRTO,  This  subdivision  also  services  automatic  manipulators  and  later 
will  service  flexible  production  modules  and  complexes. 

The  approach  to  introducing  and  servicing  flexible  modules  at  the  Kishinev 
Ctolor  TV  Plant  merits  attention,  A  flexible  automatic  production  department 
(gap)  was  created  at  the  plant.  It  includes  the  former  mechanization  and 
automation  of  production  processes  department  and  a  shop  for  manufacturing 
special  technological  eq.ulpment  and  the  means,  of  mechanization  as  well  as  a 
section  of  robots'i  manipulators  and  an-  entire  complex  of  GAP  eq.uipment  for 
adjusting  and  startups  in  production.  Thus.,  a  single  service  combines  GAP 
specialists,  developers',  workers  and  engineers  occupied  in  installing,'  ad¬ 
justing  and  repair-technical  servicing  of  equipment  for  flexible  production. 

In  the  course  of  creating  an  automatic  section  to  assemble  and  install 
printed  circuits,'  a  comprehensive  brigade  consisting  of  engineers  (mechanics, 
electronics,  programBr,  technologist)  and  workers  (adjusters,  operators, 
fitters)  was  formed  in  the  GAP  department..  The  brigade  does  'the  following 
work;  it  Installs  and  adjusts  the  equipment^  starts  up  the  equ^ment  and 
tests  it  in  the  operating  mode,  trains  personnel  at  work  positions  to  service 
the  complex  to  achieve  the  rated  productivity,  and  transfers  the  mod'ule  to  the 
assembly  shop.  At  the  last  stage  the  brigade  was  divided  into  t'wo  parts:  in 
one  part  (with  additional  people)  its  previous  functions  were  preserved,,: 
while  the  other  part  was  transferred  to  the  assembly  shop  to  service  the 
equipment.  The  system  for  organizing  and  stimulating  the  GAP  service  workers 
at  the  plant,  made  it  possible  to  reach  the  rated  capacity  in  a  shorb  time 
and  to  achieve  hi^  technical-economic  indicators  in  the  operation  of  the 
automatic  section.  The  comprehensive  approach  of  the  plant  collective  to 
the  introduction  of  flexible  production  can  also  be  utilized  successfully 
at  machinebuilding  plants  taking  into  account  the  special  features  of  the 
sector. 

The  bases  of  the  GAP  repair  servicing  must  already  be  laid  in  the  process  of 
the  design,  production  and  location  of  flexible  productions.  In  our  opinion,, 
in  the  co.m:se  of  design  development  and  production  of  the  GAP  it  is  advisable 
to  foresee  higher  reliability  and  suitability  for  repairs  of  hi^ly  compli¬ 
cated  equipment  which  does  not  have  doubler  equipment.  The  modular  princi¬ 
ple  in  designing  GAP  equipment  makes  it  possible  to  introduce  a  unit  repair 
method  in  the  process  of  its  operation  which  simplifies  preventive  maintenance 
and  monitoring  work,  and  creates  conditions  for  developing  and  Introducing 
diagnostic  means*  Along  with  this  it  facilitates  a  reduction  in  the"develop- 
ment-manufacturlng-introductlon-'  cycle  and  reduces  the  cost  of  design  and 
manuf act  tire  of  the  equipment  considerably. 

The  efficiency  of  the  servicing  of  repairs  of  flexible  complexes  determines 
greatly  the  nature  of  their  disposition  at  plants  within  a  region.  It  is 
advisable  to  determine  at  which  of  the  various  Industrial  sectors  it  is  most 
important  to  locate  the  base  plants  and  factories  selected,  as  a  rule,  from 
the  number  being  built  or  that  are  to  be  modernized  'with  comprehensive  int3X)- 
duction  of  automation.  Concentrating  GAP  within  one  industrial  center  is  very 
Important  because  this  would  make  it  possible  to  create  interbranch  cost 
accounting  firms  for  the  exchange  and  restoration  of  standard  electronic  units 
and  typical  mechanical  modules.  Under  such  conditions,  enterprises  will  be 
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able  to  have  only  a  limited  list  of  spare  repair  parts  and  units.  The  problem 
of  servicing  flexible  complexes  and  repairing  GAP  units  by  out-of'^;own  bri¬ 
gades  of  specialized  repair  enterprises  and  eq.uipment  manufacturing  plants  will 
become  less  acute.  This  is  especially  import:ant  to  small-  and  medium-raized 
enterprises  where  the  shortage  of  skilled  personnel  for  the  repair  of  NO  ma¬ 
chine  tools  equipped  with  automatic  manipulators  is  already  being  sharply 
felt. 

In  our  opinion,  it  is  most  advisable  to  have  a  time-rate  plus  bonus  wage  sys¬ 
tem  with  established  norm  tasks  for  workers  who  service  flexible  modules  and 
complexes.  The  use  of  hourly  wage  rates  approved  for  piecework  workers  who 
work  oh  machine  tools  under  normal  labor  conditions  with  additional  pay  for 
high  trade  skills  produces  a  positive  result, 

A  changeover  to  comprehensive  technical  servicing  and  repairs  of  technological 
equipment  and  centralized  control  of  the  chief  mechanic's  service  are  Imcom- 
patlble  with  the  fulfillment  functions  not  natural  to  it.  Here  the  ratio  of 
workers  in  the  production  of  only  nonstandard  equipment  and  who  work  in  re¬ 
pair-construction  work  make  up  13# 5  percent,  on  the  average,  of  the  total 
number  of  repair  workers  in  the  chief  mechanic's  service  in  a  group  of 
enterprises  we  investigated,  including  42,4  percent  at  the  Kiev  Experimental 
Model  Reducer  Plant, 

Installation  work  and  the  manufacture  of  nonstandard  equipment  are  similar  to 
equipment  repairs.  However,  Imposing  them  on  a  unified  repaiirs  service  which 
depends  upon  specific  conditions  would  be  correct  only  for  small  and  individual 
medium  sized  plants.  On  the  whole,  we  consider  it  advisable  to  create  inde¬ 
pendent  sections  of  nonstandard  equipment,  or  to  include  them  in  shops  for  the 
production  mechanization  means  and  subordinate  them  to  the  department  of 
mechanization  and  automation  of  production  processes, 

A  changeover  to  a  centralized  form  of  control  in  combination  with  a  centralized 
or  mixed  system  for  doing  repair  work  in  the  SRTO  makes  it  possible  toj  pro¬ 
vide  an  administrative-economic  independent  unified  repair  service,  and  in¬ 
troduce  cost  accounting  in  all  its  links;  reduce  considerably  or  fully 
eliminate  the  doing  of  nonrepair  work  by  RMTs  and  TsRB  of  plants;  raise  the 
level  of  labor  mechanization  of  repair  workers  and  improve  the  technologjr 
of  repairs;  develop  the  brigade  form  of  organization  and  wages  on  a  qualita¬ 
tively  new  basis;  create  repalr-ASU;  reduce  or  stabilize  the  number  of  repair 
personnel.  The  new  organization  of  the  repair  service  —  is  a  necessary 
condition  for  the  efficient  servicing  of  automatic  lines,  NO  machine  tools 
and  robot  equipment  complexes. 

The  idea  of  transferring  all  functions  for  repair  and  technical  servicing  of 
equipment  to  the  service  of  the  chief  mechanic  at  medium  and  large  plants  is 
not  new,  although  up  to  the  present  it  was  not  used  widely  in  practice.  Here 
one  of  the  first  steps  in  the  direction  of  the  detailed  development  of  the 
unified  repair  service  concept  and  its  wide  practical  realization  are  the 
recommendations  of  the  MIMS  (1982)  on  organizing  repair  work  at  machinebuild¬ 
ing  plants. 


6 


The  reorganization  of  production  repairs  imposes  new  hi^er  demands  on  repair 
personnel  and  reiiuires  considerable  psychological  changes  in  workers  under  new 
conditions.  With  the  development  of  the  collective  form  of  repair  workers* 
the  labor  r^iuirements  of  a  wide  profile  of  workers  and  training  them  in  a 
second  trade  increases.  Timely  retraining  and  raising  the  skills  of  engineers 
and  technicitos  (mainly  in  mechanical  and  power  shops)  is  an  im^rtant  prob¬ 
lem,  It  is  already  necessary  to  train  VUZ  electrical  in  compre¬ 

hensive  servicing  of  technological  eg.uipment  of  machinebuilding  enterprises 
as  specialists  in  GAP  repairs. 

It  is  necessary  to  review  the  existing  material  incentive  system  for  repair 
personnel.  In  the  machinebuilding  plants  that  we  investigated  the  wages  of 
repair  workerrs  are  I?  percent  less  on  the  average  than  the  wages  of  basic 
workers.  At  the  same  time,  the  average  rate  class  of  repair  workers  is 
higher  by  one.  Such  a  differentiation  in  wages  of  the  considered  worker 
categories  can  be  acknowledged  to  be  correct  neither  from  the  theoretical  nor 
from  the  piactical  viewpoints.  It  is  the  result  of  the  false  understanding  of 
the  role  the  repair  personnel  play  in  servicing  and  increasing  the  efficiency 
of  modern  automatic  production,  and  an  attitude  which  regards  repair  servicing 
as  secondary. 

The  functioning  of  a  unified  repair  service  must  be  taken  into  account  in 
developing  plans  for  the  modernization  and  construction  of  industrial  enter¬ 
prises, 
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INDUSTRY  PLANNING  AND  ECONOMICS 


EXPERIENCE,  GOALS  OF  LATVIAN  HYDRAULIC  CYLINDER  PLANT 

Riga  NAUKA  I  TEKHNIKA  in  Russian  No  2,  Feb  86  pp  9-10 

[Interview  by  A.  Tertse  under  the  ’’Toward  the  27th  Congress  of  the  CPSU” 
rubric:  ’’’Liyepayselmash’  in  the  12th  Five  Year  Period”] 

[Text]  In  late  October  of  the  past  year  a  government  commission  received 
the  last  stage  of  a  new  hydraulic  cylinder  production  process  at  the 
Liyepaya  Farm  Machine  Factory  with  an  appraisal  of  ’’excellent”,  as  well  as 
a  galvanization  and  a  blank  production  shop. 

The  director  of  the  plant,  I.  Chirkshis,  comments  on  these  facts: 

Chirkshis:  Our  plant  is  one  of  the  leading  enterprises  of  Soviet  Latvia, 
whose  reconstruction  and  also  expansion  have  been  included  in  the  USSR  Food 
Program,  and  a  maximum  Integrated  mechanization  of  agricultural  production 
is  envisioned.  All  modern  farm  machinery  must  have  hydraulic  cylinders. 

The  need  has  therefore  arisen  for  a  substantial  increase  in  production  of 
these  articles.  According  to  plan,  the  factory  should  produce  1.1  million 
hydraulic  cylinders  of  various  sizes  per  annum.  However,  only  in  1988  is 
the  full  designed  capacity  to  be  reached.  But  the  enterprises  receiving  our 
products  cannot  wait  that  long.  Therefore,  we  resolved  to  place  a  new  shop 
in  operation  by  separate  stages.  In  1983  construction  was  completed  on  the 
production  building,  enabling  us  to  create  the  plant  for  the  ever  increasing 
scheduled  production  of  hydraulic  cylinders.  We  also  derive  advantages  from 
the  gradual  expansion  of  the  enterprise:  it  takes  less  effort  to  assimilate 
the  new  machinery  and  technology  in  the  first  production  lines,  so  that  the 
succeeding  lines  can  be  brought  into  operation  at  full  capacity  more  quickly. 

Question:  Cooperation  between  the  factory  specialists  and  the  construction 
workers  has  enabled  an  economization  of  two  months  and  a  completion  of  all 
work  in  the  new  shops  ahead  of  schedule.  Does  this  mean  that  they  will  also 
begin  operation  at  full  capacity  sooner? 

Chirkshis:  Of  course!  As  of  1  January  1986  we  are  operating  on  a  new  bud¬ 
getary  principle,  which  was  basically  validated  in  an  economic  trial  in  the 
preceding  year.  The  new  budgetary  mechanism  allows  us  to  determine  ourselves 
the  development  prospects  and  time  frame.  The  better  our  progress,  the  more 
resources  we  will  be  able  to  devote  to  modernization  of  production  and 
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enhancement  of  the  working  and  living  conditions  of  the  workers.  Thus,  we 
are  interested  in  beginning  operation  at  maximum  capacity  as  soon  as  possi¬ 
ble.  I  believe  this  will  be  possible  as  early  as  July. 

Question;  After  the  redesign  in  the  shops  much  modern  technology  has 
appeared.  There  is  also  no  shortage  of  young  workers  at  the  factory. 

Chirkshis:  Yes,  more  than  10  percent  of  the  industrial  robots  at  the  dis¬ 
posal  of  the  republic  are  functioning  at  our  enterprise.  This,  naturally, 
attracts  young  workers,  engineers  and  technicians.  Many  of  the  workers  of 
the  hydraulic  cylinder  shop  began  their  career  at  Moscow  factories,  where 
they  took  part  in  the  assembly  of  automatic  production  lines.  Next  they 
installed  these  lines  at  Liyepaya  and  are  servicing  them  themselves.  Our 
specialists  are  highly  trained. 

Question:  What  is  your  "park"  of  new  technology? 

\ 

Chirkshis:  An  automatic  line  has  been  built  for  machining  of  hydraulic 
cylinders.  Industrial  robots  (most  of  which  have  been  produced  by  the 
People’s  Republic  of  Bulgaria)  move  the  workpieces  about,  feed  them  for 
machining,  and  extract  them.  There  are  also  14  mechanized  welding  flow  lines 
and  6  automated  galvanization  lines  at  the  factory.  Furthermore,  the  new 
hydraulic  cylinder  production  process  has  more  than  110  metal— cutting  and 
machining  lathes  and  various  other  machinery.  Its  introduction  has  enabled 
a  35  percent  increase  in  labor  productivity,  improved  product  quality  (80 
percent  of  the  products  have  been  awarded  the  Government  Seal  of  Quality) , 
a  more  economical  outlay  of  metal,  and  a  lower  labor  intensity  of  the  pro¬ 
cesses.  It  is  for  these  reasons  that  we  currently  produce  the  least  expen¬ 
sive  hydraulic  cylinders  in  the  nation. 

Question:  During  the  installation  of  the  equipment  the  engineers,  technicians 
and  factory  experts  have  upgraded  it  and  found  new  solutions... 

Chirkshis:  The  recently  adopted  resolutions  of  the  party  and  state  require 
science  and  industry  to  go  hand  in  hand.  The  draft  of  the  Basic  Lines  of 
Economic  and  Social  Development  of  the  Nation  underscores  the  fact  that  no 
less  than  two-thirds  of  the  gain  in  productivity  of  social  labor  in  the 
[next]  five  years  should  be  due  to  advances  in  science  and  technology.  We 
have  called  upon  the  scientists  for  help  from  the  very  outset  of  the  redesign. 
The  experts  of  the  research  institutes  and  design  bureaus  of  Voronezh,  Rostov- 
on— Don  and  other  cities  have  helped  design,  build,  and  introduce,  for  example, 
cold  plastic  metal  deformation  machines,  gages  for  the  accuracy  of  machining 
of  the  surface  of  cylinder  housings,  and  an  automatic  complex  for  cold  pipe 
rolling.  In  future,  this  equipment  will  allow  the  factory  to  convert  to  a 
no-waste  technology. 

jjxgh— performance  cutting  tools  with  hard  alloy  and  ceramet  blades  are  still 
being  produced  in  insufficient  amounts,  and  therefore  we  utilize  our  cutting 
tools  for  as  long  as  possible.  And  in  order  to  prevent  breakage  in  the 
robotic  production  lines,  it  is  necessary  to  determine  the  degree  of  wear 
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on  the  cutting  tools  without  stopping  the  machine.  The  experts  of  the 
Riga  Polytechnical  Institute  imeni  Pelshe  are  developing  a  diagnostic  system 
to  determine  the  condition  of  a  cutter,  for  example,  on  the  principle  of  a 
vibroacoustical  signal,  informing  the  operator  which  tool  to  sharpen  and 
adjust,  and  which  to  replace.  I  could  mention  other  similar  examples  of 
cooperation. 

Question;  A  technology  office  for  Introduction  and  operation  of  new 
machinery  has  been  organized  in  the  hydraulic  cylinder  shop.  What  is  the 
reason  behind  this? 

Chirkshis:  First,  this  will  help  assimilate  new  equipment  and  technology. 
Second,  in  the  near  future  we  must  bring  the  working  pressure  of  the  hydraulic 
cylinders  from  100  up  to  160  atmospheres.  We  shall  be  striving  to  improve 
the  quality  of  the  products  at  the  same  time  as  raising  the  labor  productivity 
and  saving  on  rolled  metal.  Thirdly,  the  Improvement  of  farm  machinery  entails 
a  conversion  to  telescopic  hydraulic  cylinders.  This  means  that  the  industry 
should  be  reoriented  toward  production  of  such  product  by  the  end  of  the 
five  year  period. 

In  order  to  keep  pace  with  scientific  and  technical  progress  in  industry, 
it  is  also  necessary  to  teach  the  workers.  We  have  already  begun  organizing 
a  factory  professional  technical  school.  Its  720  pupils  will  be  learning 
skills  of  attendance  of  modern  machinery  in  production  training  rooms  out¬ 
fitted  with  the  same  machinery  as  the  plant  production. 
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INDUSTRY  PLANNING  AND  ECONOMICS 


FLAWED  ORDERING  OF  EQUIPMENT  DESCRIBED 
Tbilisi  MOLODEZH  GRUZII  in  Russian  25  Mar  86  p  2 

[Article  by  A.  Glurdzhidze  and  A.  Yeretnyan,  under  the  rubric:  "There  are 
Millions  in  Our  Pockets";  "Omelet  on  the  Thermal  Stove,  or  Some  Opinions  on 
Alleged  Machine  Tools"] 

[Text]  An  agitated  colleague  shared  his  misfortune:  he  had  left  his  writing 
pad  on  the  bus.  Therefore,  for  a  long  time  he  painfully  tried  to  recall: 

"I  think  it  is  in  the  nineteenth  shop,  or  maybe  in  the  machine  tool  building 
shop.  The  uninstalled  equipment  is  likely  there.'! 

"Yes,  we  have  such  equipment,"  we  were  told  in  shop  19  of  the  head  plant  of 
the  "StankDstroitel"  Eroduction  Associationo  "There  they  stand . —  four  ma¬ 
chine  tools,  E3y>ensive,  with  eight  spindles,  nobody  needs  them," 

Why  then  do  the  red-yellow  giants  stand  modestly  in  the  comer  of  the  shop? 

Opinion  One 

"They  will  not  start  operating  very  soon,"  so  they  think  in  the  pinion 
shop,  "It  is  not  that  there  were  technological  complications,  —  there  is 
nobody  to  work  on  them," 

"Why?"  we  asked,  surpised, 

"Because  it  is  not  profitable,"  was  a  friendly  reply  of  a  shop  worker,  "Here 
is  what  happened:  the  more  co implicated  the  machine  is  the  more  they  think 
that  there  is  less  work  on  it  for  the  worker,  all  he  has  to  do  is  to  push 
buttons.  Therefore,  the  wage  rates  are  lower.  This  equipment  wonder  of  the 
Moscow  "Krasnyy  proletarly"  Association  will  knock  the  wages  dowi  to  1501 " 

Here  again  we  were  greatly  surprised  and  the  feeling  of  having  met  with 
something  puzzling  did  not  leave  us  for  the  whole  day, 

"Yes,  the  operation  has  also  become  more  complicated  —  how  much  skill  does 
even  one  readjustment  require?!"  —  explained  the  workers,' 

Readjustment  is  the  business  of  the  readjusters.  Of  course,  it  would  be  good 
if  everyone  could  become  a  worker  and  an  adjuster.  But  this  is  not  permitted 
so  far.  It  is  not  permitted  because  girls  now  working  on  the  old  machine 
tools  do  not  have  the  practice  or  experience. 
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Too  ‘bad,  we  thought,  walking  to  the  door  of  the  plant o  The  machine  tools 
were  "brought  here  a  long  time  ago,  but  so  far  there  is  nobody  to  work  on 
themo  Here  my  glance  fell  on  a  sign  on  a  door,  "Department  of  Technical 
Trainlngo" 

Opinion  Two, 

Teymuraz  Berianidze,  chief  of  the  department  of  technical  training,  sat  very 
quietly  at  his  desk  and  studied  a  wise  economic  volume, 

"Eight -spindle  ones?  No,  we  do  not  train  any"body  to  operate  them.  And  we 
never  thou^t  about  them,'  For  many  reasons,  ,«Plrst,  these  machine  tools  are 
not  operating  because  they  were  incomplete  when  they  arrived.  Secondly,  we 
only  train  when  a  group  of  10-15  people  is  selected.  At  present  we  have 
selected  a  group  of  technologists  and  are  teaching  them  "Basic"  and  "Fortran" 
computer  languages.  This  is  an  important  matter  and  scientific  technological 
progress  is  being  felt  here," 

"Basic,  Fortran?"  exclaimed  Vladimir  Shelko,  manager  of  tl^e  computer  labora¬ 
tory,  "Why?  To  master  programing  in  100  hours  vihich  takes  five  years  of  study 
ln"vuz?!  xhy?  We  have  staff  programers  who  cope  with  the  work.  Why?  They 
do  not  have  their  own  computers  —  we  will  give  them  two  displays  and  will 
train  them  to  use  already  prepared  programs  in  two  weeks!" 

With  these  three  "whys"  Vladimir  obliterated  the  impression  of  progress  going 
on  in  the  technical  training  department. 

We  returned  there  and  one  snore  time  asked  Teymuraz  Berianidze  how  the 
reequipment  plant  of  the  enterprise  correlates  with  the  plans  of  the  operation 
of  the  department.  Everything  was  found  to  be  very  simple,'  Four  workers  in 
the  department  collect  applications  and  send  them  to  the  Mlnvuz  [Ministry  of 
Higher  and  Secondary  Specialized  Education]  which  develops  software  for  them. 
Training  four  adjusters  for  the  eight-spindle  machine  tools  standing  idle 
did  not  fit  in  this  arrangement. 

Opinion  Three, 

Not  one  machine  tool  model  manufactvired  by  the  plant  carries  the  honorable 
pentagon.  The  State  Emblem  of  Quality  is  shown  on  the  door  leading  to  the 
Komsomol  Committee  of  the  Blant,  Why  is  it  here,  we  thou^t,  perhaps  it 
defines  the  quality  of  the  work  of  the  youth  leaders  of  the  plant?  Good,  if 
it  is  so,,, 

Nodar  Chkholariya,  secretary  of  the  committee  raises  his  hands: 

"I  was  elected  secretary  only  a  month  ago.  But  even  in  that  time  we  did  a 
lot,  A  certain  amoxmt  of  work  was  done  and  a  number  of  specific  measixres 
was  outlined.  Balds  and  checks  weire  carried  out  for  the  purpose  of  saving  raw 
materials  and  other  materials,  electric  power  and  working  time.  Much  was 
done,  to  organize  the  leisure  time  for  the  youths,  sports  areas,  swimming 
pool,',,'" 
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Leisure  time  is  good.  This  can  only  he  welcome.  But  particular  production 
prohlems,  one  of  which  we  met!,'  should  not  he  forgotten.  In  fact|  to  imple¬ 
ment  the  planned  task  on  old  equipment,  workers  of  many  shops  in  the  plant 
must  remain  after  working  hours,.  Sometimes  nine  to  ten  hours.  After  such  a 
working  day  there  would  he  no  desire  to  swim  or  play  chess.  Therefore,  while 
thinking  of  how  to  provide  leisure  time  for  youth,  the  Komsomol  Committee 
must  obviously  also  he  concerned  with  labor  conditions  and  hi^  productivity. 
All  this  depends  primarily  on  the  reequipment  of  the  plant,,, 

"My  deputy,  David  Khrikadze,  can  tell  you  more  about  this,"  Nodar  advised, 

"He  has  already  been  working  here  for  almost  six  months,,,'" 

David  began  to  talk.  But  we  had  already  heard  about  the  "certain  work," 
done  by  the  Komsomol  Committee  and  about  a  "number  of  outlined  measures," 
Therefore,  we  decided  to  Interrupt  David  as  tactfully  as  possible  and  asK 
both  Komsomol  leaders  one  specific  question.!,  .about  their  work  in  the  intro¬ 
duction  and  assimilation  of  new  equipment  received  at  the  plant, 

"Of  course!  We  introduce  and  assimilate,  For  example,,  a  group  of  young 
specialists  was  formed  in  the  department  of  the  chief  technologist  which  is 
doing  efficient,'  purposeful  work  in  this  direction.  When  there  is  a  need  for 
these  specialists  to  service  new  equipment  we  send  the  best  young  workers  to 
the  OTO  [[Technical  training  department]  for  retraining,'" 

The  reader  is  already  acquainted  with  what  they  teach  in  the  department  of 
technical  training.  The  rest,'  if  David  is  to  be.  believed,  is  proceeding 
swimmingly.  They  assimilate,'  introduce  and  direct.  True,;  they  could  not 
cite  even  one  specific  exaii^)ie  to.  us,;  They  knew  .about  machine  tools  standing 
ia  the  19th  shop  that  no  one  needed  and  they  honestly  acknowledged  that  they 
could  not  do  anything  for  their  rapid  introduction.  Actually,  this  point 
was  not  mentioned  in  the  "specific  measures"  outlined  by  the  Komsomol  Com¬ 
mittee,  This  means  that  the  honorable  pentagon  that,  beautifies  the  entrance 
door  does  not  reflect  the  quality  of  the  work  of  the  Komsomol  Gonmmlttee,\ , 


A  Small  Discovery 

(instead  of  the  fourth  opinion) 

We  discovered  a  new  variety  of  flaws,  Iforis  Ghltayev  and  Igor  Chayka  helped 
us  make  this  sad  discovery,  Moris  Chitayev,'  technologist,  whom  these  ill- 
fated  machine  tools  drive  out  of  his  mind,'  ■washed  out  the  OTO  version  im¬ 
mediately!  "They  are  a  full  set  of  good  machine  tools,  of  excellent  quality, 
I  will  clarify  that  —  in  a  set  such  as  we  ordered.  Is  it  the  fault  of  the 
“Kcasnyy  proletariy"  plant  that  the  order  was  not  for  the  set  that  we  actually 
need?! " 

Here  is  what  occurred!  semiautomatic  lathes  of  this  brand  are  ordered  "in 
parts,"  l,,e,,.  ■with  the  set  of  regulating  pinions  precisely  for  the  given 
specific  enterprise.  In  planning  future  activity,  nobody  at  the  plant  took 
that  into  consideration.  And  today  Moris  Chitayev  sits  day  and  nl^t  at  the 
drawing  board  to  modify  the  flaw.  The  flaw  in  planning  which  doomed  the 
machine  tools  from  the  very  first  to  a  long  sleep  in  one  corner  of  the 
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nineteenth  shop.  So.  fan  these  machine  tools  are  only  lma,glnary  --  really 
there  are  none,  althou^  the  plant  duly  pays  for  these  Illusions,  They  will 
come  to  life  —  we  are  sure  of  that,  Bvrt  Igor  Chayka,  deputy  chief  tech¬ 
nologist  of  the  design  bureau,  is  not  sure  that  this  will  be  a  happy  awaken¬ 
ing, 

"Such  machine  tools  are  good  for  large  series  production.  The  present  and 
future  of  our  machinebuilding  plant  is  small  series  output.  Therefore, • 
actually  we  need  some  other  machine  tools.  Since,  however,  we  have  these  ~ 
their  readjustment  will  become,  with  time,  the  basic  kind  of  labor.  But 
where  are  we  to  get  adjusters?,,,*' 

In  economics  it  is  always  thus:  you  close  the  door  on  new  requirements  — 
they  crawl  back  in  through  the  window, 

A  small  true  story,,  resembling  a  parable  can,  perhaps,:  prove  this.  There  is 
always  a  line  in  the  dining  room  of  the  "Stankostroitel",:  Stand  in  it  the 
whole  leisure  period  and  be  late  returning  to  the  m^hine  tool?  Disrupt  a 
hard-to-reach  plan?  Girls  from  the  metal  thermal  treatment  section,  despair 
ing  of  their  legal  satisfaction  of  their  gastronomic  pretensions',  do  it  more 
simply:  they  leave  the  thermal  oven  connected  during  the  rest  period  and 
fry  an  omelet  with  sausage  in  it  for  themselves,-  Although  this  is  a  true 
story,  it  is  also  a  parable:  anyway  sooner  or  later  economics  will  force 
planning  to  raise  the  skills  of  workeirs  simultaneously  with  the  reequipment 
of  enterprises.  But  better  sooner  than  later, 

,,,Our  colleague  found  his  writing  pad:  it  was  an  entirely  different  shop 
and  an  entirely  different  enterprise.  Thus,  the  search  for  flaws  did  not 
end, , , 
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HIGHER  PRODUCTION,  LOWER  METAL  CONTENT  TO  GUIDE  INDUSTRY 
Moscow  MASHINOSTROITEL  in  Russian  No  4,  Apr  86  pp  1-2 

[Article  by  V.N.  Shvedov,  M.I.  Shvedov,  Candidate  of  Historical  Sciences,  and 
V.I.  Gazetov:  "At  A  Historic  Turning  Point"] 

[Excerpts]  In  accordance  with  party  plans,  industries  throughout  the  economy 
will  be  overhauled  and  the  infrastructure  of  society  radically  transformed  over 
the  next  15  years,  thus  pushing  our  country  into  the  front  ranks  of  science, 
technology,  and  engineering  by  the  end  of  that  time.  The  party  and  the  Soviet 
people  will  have  to  work  with  unprecedented  energy  if  the  goals  and  tasks  in 
its  program  are  to  be  reached  and  accomplished.  These  goals  and  tasks  have 
been  presented  with  unmistakable  clarity  in  documents  adopted  by  the  highest 
party  forum. 

The  final  word  in  Implementing  party  plans  belongs  to  the  machine  building 
industry.  It  is  systems  and  complexes  of  technically  sophisticated,  cost- 
effective  machines,  equipment,  and  tools  that  must  serve  as  the  foundation 
on  which  revolutionary  changes  in  manufacturing  techniques  and  the  organization 
of  production  will  be  effected.  In  addition,  they  will  be  the  cornerstone  for 
raising  labor  productivity,  reducing  the  amount  of  materials  and  energy  used 
per  unit  of  output  throughout  all  branches  of  Industry,  and  improving  quality. 
For  this  reason,  modernizing  the  machine  building  industry  from  the  ground  up 
and  ensuring  that  it  grows  at  a  rapid  rate  are  a  priority  task  for  the 
12th  Five-Year  Plan  and  the  period  ending  in  the  year  2000.  Overhauling 
plant  and  equipment  represents  the  fastest  route  to  modernizing  enterprise 
facilities;  in  addition,  it  is  half  as  expensive  as  new  construction.  By  the 
end  of  the  12th  Five-Year  Plan,  up  to  50  percent  of  all  capital  spending  will 
go  for  realigning  industries  and  overhauling  plant  and  facilities. 

In  1986-1990,  the  increase  in  industrial  output  will  be  between  21  and  24  per¬ 
cent,  while  output  in  the  machine  building  and  metal  processing  sectors  will 
increase  by  40-45  percent.  At  the  same  time,  the  tool,  instrument,  electrical, 
and  electronic  industries  will  register  a  growth  in  output  that  is  30  to  60  per¬ 
cent  higher  than  the  machine  building  industry's  as  a  whole,  while  the  amount 
of  computer  hardware  will  Increase  by  a  factor  of  2-2.3. 

Industry  will  update  one-third  of  the  producer  goods  currently  being  manu¬ 
factured  annually;  machine  builders  will  do  the  same,  but  at  a  level  of 
10-12  percent  annually.  Plans  call  for  reducing  the  period  of  time  necessary 
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to  get  a  piece  of  equipment  from  the  drawing  board  to  the  production  line 
by  a  factor  of  3-4.  Such  new  equipment  must  be  1.5  to  2  times  more  produc¬ 
tive  and  reliable  than  current  models.  The  integration  of  science  and 
industry  in  future  years  will  play  an  extremely  important  part  in  accomplish¬ 
ing  this  task. 

In  the  12th  Five-Year  Plan,  the  amount  of  metal  used  in  building  a  machine  or 
piece  of  equipment  should  decline  by  12-18  percent,  while  the  amount  of  energy 
needed  for  the  same  purpose  should  be  7-12  percent  lower .  Over  the  same 
period  of  time,  labor  productivity  in  the  machine  building  industry  will 
Increase  by  39-43  percent,  while  the  manufacturing  cost  of  an  item  will  drop 
by  9-11  percent. 

In  order  to  improve  management  in  the  machine  building  industry  and  turn  the 
industry  into  a  sophisticated  springboard  for  technological  progress,  the  CPSU 
Central  Committee  and  USSR  Council  of  Ministers  have  adopted  a  resolution 
mandating  the  creation  of  a  USSR  Council  of  Ministers  Bureau  of  Machine  Building. 
The  bureau's  activities  would  be  centered  around  carrying  out  a  common 
technological  policy  and  developing  cooperation  in  the  area  of  machine  building 
with  CEMA  member  countries. 

Plans  for  the  future  social  and  economic  development  of  the  country  also  include 
enhancing  the  welfare  of  the  people  by  a  quantum  factor.  The  amount  of 
resources  devoted  to  improving  living  standards  is  projected  to  double  over  the 
upcoming  12th  Five-Year  Plan,  while  real  income  will  Increase  by  a  factor  of 
1.6-1. 8. 

Critical  prerequisites  to  the  implementation  of  the  party's  strategy  of 
accelerated  social  and  economic  progress  include  the  following:  use  of 
scientific  and  technological  developments  to  enhance  the  overall  productivity 
and  performance  of  industry j  changes  in  structural  and  investment  policy; 
improvement  of  management  systems  and  techniques;  enhancement  of  discipline 
and  observance  of  procedure;  motivation  of  personnel;  and  improvements  in  the 
activities  of  the  party,  as  well  as  in  its  operating  techniques  and  style. 

The  scientific  and  technical  community  is  making  a  major  contribution  to 
achieving  the  goals  prescribed  in  the  party  program.  The  more  than  140,000 
primary  organizations  within  the  scientific  and  technical  community  combine 
more  than  12  million  persons  in  their  ranks.  The  unwavering  attention  of 
party  and  labor  union  organizations  has  enabled  the  scope  of  the  scientific 
and  technical  community's  activities  to  grow. 

In  1985,  many  measures  were  implemented  to  speed  scientific  and  technical 
progress.  Scientific  and  technical  societies  played  an  active  part  in  this 
work,  which  resulted  in  14  scientific  discoveries  and  the  employment  of  more  than 
23,000  Inventions  and  4  million  suggestions  on  how  to  enhance  efficiency.  In 
addition,  industries  have  geared  up  for  and  begun  production  of  4,000  different 
products.  Models  have  been  made  for  3,600  new  machines,  pieces  of  equipment, 
instruments,  tools,  and  factory  mechanization  units.  Almost  8,000  factory 
sections,  shops,  and  plants  now  have  integrated  mechanization  and  automation. 

Over  11,000  mechanized  mass-production,  automated,  and  rotary  production  lines 
have  been  installed,  along  with  more  than  13,000  industrial  robots. 
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The  6th  plenum  of  the  All-Union  Council  of  Scientific  and  Technical  Societies 
determined  the  major  goals  of  the  scientific  and  technical  community’s 
activities  for  this  year  during  its  meeting  last  December,  In  particular,  the 
community  will  deal  more  with  issues  concerning  development  of  the  machine 
building  and  other  industries  involved  in  speeding  scientific  and  technical 
progress.  It  will  also  deal  with  implementing  plans  to  develop  new  technology, 
carrying  out  scientific  and  technical  and  social  and  economic  programs, 
increasing  the  quality  and  reliability  of  output,  and  enhancing  resource 
conservation  programs.  This  year,  the  scientific  and  technical  community  will 
be  more  active  in  helping  cut  manual  labor.  As  we  know,  innovation-minded 
workers  in  the  Zaporozhye,  Chelyabinsk,  and  Ku'byshev  Oblasts  and  in  the 
Lithuanian  and  Latvian  SSR's  Initiated  a  record-keeping  program  for  all 
manually  performed  jobs,  as  well  as  target  programs  with  cutting  manual  labor 
as  their  goal.  One  hundred  and  twenty  areas  of  the  country  have  similar 
programs.  In  the  future,  this  movement  will  develop  using  the  motto  ’’Shift 
the  burden  of  manual  labor  to  machines.” 

13189/8309 
CSO;  1823/287 
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UDC  025.4:002:744.4:006.354.065 

UNIFIED  SYSTEM  OF  DESIGN  DOCUMENTATION  UPDATED 

Moscow  STANDARTY  I  KACHESTVO  in  Russian  No  4,  Apr  86  pp  22-32 

[Article  by  S.  L.  Taller  and  V.  V.  Gugnina  of  the  All-Union  Research  Insti¬ 
tute  for  Normalization  in  Mechanical  Engineering  under  the  "Interdepartmental 
Systems  of  Standards"  rubric:  **Classification  of  General  Mechanical  Engineer¬ 
ing  Assembly  Units  in  the  YeSKD  System  (Class  30)"] 

[Text]  Class  30  "Assembly  units,  general  mechanical  engineering"  is  central 
to  the  Unified  System  of  Design  Documentation  (YeSKD),  which  has  been 
developed  for  designation  of  articles  and  their  design  documentation  through 
a  depersonalized  system  [1-3]. 

Mechanical  engineering  assembly  units  include  articles  being  developed  or 
used  in  various  sectors  of  engineering  which  have  an  established  terminology 
and  are  not  a  specific  adjunct  of  a  particular  industrial  sector  (reducing 
gears,  couplings,  pipes  and  so  forth). 

The  network  of  subclasses  and  groups  of  class  30  is  shown  in  Table  1. 

The  method  of  construction  of  class  30  is  based  on  a  deductive  logical 
division  of  the  classified  group  into  subgroups  (from  the  general  to  the 
particular)  according  to  subordinate  features.  This  is  achieved  by  particu¬ 
larization  of  the  features  of  the  items  in  each  successive  stage  of  the 
classification  division,  thus  creating  a  recognizable  pattern. 

The  following  basic  features  are  used  in  the  classification  of  the  items: 
"functional",  "for  utility  purposes",  "structural",  "parametric",  "denomina¬ 
tion". 

j^tems  are  classified  into  subgroups  and  kinds  according  to  features 
which  clarify  the  classifications  chosen  at  the  upper  levels. 

The  registration  capacity  of  the  generic  groupings  in  the  class  has  been 
formulated  under  the  assumption  that  it  will  not  be  exhausted  for  25-30  years. 
In  order  to  make  rational  use  of  the  classification  capacity,  in  certain 
instances  several  genera  of  item  have  been  combined  into  a  single  grouping 
(Table  2). 
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Table  1  -  Key: 

SUBCLASSES:  0  -  documents  (norms,  rules,  requirements,  methods)j  1  -  basic 
structures}  2  —  pipelines  and  their  components}  3  “  motion  transmitting 
devices}  4  -  motion  guiding,  limiting  and  transforming  devices}  5  -  protec¬ 
tive,  covering,  facing,  sealing,  illuminating  devices.  Kits}  6  -  hydraulic, 
pneumatic  and  lubricating  devices}  7  -  vessels,  except  those  under  excess 
pressure. 

GROUPS:  0  -  for  items  of  the  entire  class  or  two  or  more  subclasses}  1  - 
for  basic  structures}  2  -  for  pipelines  and  their  components}  3  -  for  motion 
transmitting  devices}  4  -  for  motion  guiding,  limiting  and  transforming 
devices}  5  -  for  protective,  covering,  facing,  sealing  and  illuminating 
devices,  for  kits}  6  -  for  hydraulic,  pneumatic,  lubricating  devices}  7 
for  vessels,  except  those  under  excess  pressure. 


a.  Housings,  covers 

b.  Frames,  frameworks 

c.  Bearings 

d.  Bottoms 

e.  Fastening  elements 

f.  Fasteners 

g.  Stiffening  elements 

h.  Pipelines 

i.  Straight 

j .  Curved  in  one 
plane 

k.  Curved  in  several 
planes 

l.  Pipeline  connec¬ 
tions,  flexible 
hoses,  hose  pipes, 
air  ducts 

m.  Pipeline  elements 

n.  Reducers 

o.  Reducing  motors 

p.  Variable-speed 
drives,  trans¬ 
missions,  gear 
boxes 

q.  Drive  units, 
except  reducing 
motors 

r.  Couplings,  half¬ 
couplings 

s.  Chains,  ropes, 
straps,  cables, 
activation  and 
switching  devices 


t.  Elements  of 
mechanical 
transmissions 

u.  Motion  guiding 
devices 

V.  Motion  limiting 
devices 

w.  Motion  guiding 
and  limiting 
devices 

X.  Plain  bearings 

y.  Motion  trans¬ 
forming  devices 

z.  Protection  and 
utility  equip¬ 
ment  for  work 
stations  and 
machinery 

aa.  Personal  pro¬ 
tection  gear 

bb.  Sealing  and 

covering  devices 
cc.  Fencing,  facing, 
explanatory, 
instructional , 
metering  devices 
dd.  Plates 
ee.  Flat 
ff.  Rectangular, 
canted,  com¬ 
bination 

gg.  Rounded,  sec¬ 
toral,  segmental 


hh.  Curved 

ii.  Kits,  packaging 

without  the  items 
jj.  Hydraulic  guiding 
apparatus 

kk.  Pneumatic  guiding 
apparatus 

11.  Hydraulic  regula¬ 
tory  apparatus 
mm.  Pneumatic  regula¬ 
tory  apparatus 
nn.  Hydrodynamic 
transformers 

oo.  Hydraulic  cylinders, 
pneumatic  cylinders 
pp.  Elements  of  hydraulic 
and  pneumatic  systems, 
lubricating  stations, 
systems,  devices 
qq.  Cylindrical  vessels 
with  partitions 
rr.  Cylindrical  vessels 
without  partitions 
ss.  Prismatic  vessels 
tt.  Conical  vessels 
uu.  Spherical,  toroidal, 
barrel-shaped 
vessels 

w.  Combination  vessels 


Table  2. 


,  301300 

301310  301311 

Bearings  2 

3 

•  4 

5 

6 

7 

8 
9 


Bearing  [ Supporting 1 

Bed  frames 
Platforms 
Slabs,  benches 
Bases ,  shoes 
Beams,  bars 
Cradles ,  stands 
pedestals 

Turrets,  masts,  booms 


When  necessary,  classification  groupings  of  "Other"  have  been  provided.  These 
are  generally  used  in  the  latter  stages  of  the  classification.  They  contain 
ite^  not  included  in  previous  groupings  and  whose  features  do  not  allow  their 
admission j  however,  it  is  not  advisable  to  create  new  groupings  for  a  small 
number  of  such  items.  Furthermore,  the  "Other"  groupings  are  required  for 
Individual  items  which  will  be  developed  in  future  and  for  which  it  is  not 
presently  expedient  to  appoint  separate  containment  categories. 


On  the  example  of  the  classification  of  stiffening  elements,  we  may  illu¬ 
strate  one  of  the  fundamental  premises  used  in  devising  the  titles  of  the 
classification  groupings,  namely,  the  creation  of  the  grouping  "Combination", 
in  which  items  are  classified  according  to  a  combination  of  two  or  more 
features  used  individually  in  preceding  groupings  (Table  3). 


Clas^  30  of  the  YeSKD  was  developed  in  accordance  with  a  technical  reiquest, 
coordinating  with  the  ministries  and  agencies  concerned,  and  approved  by 
the  Gosstandart  (decree  No.  100  of  06/09/79).  It  has  undergone  comprehL- 
sive  practical  validation  (KPP)  in  the  industrial  sectors  (30  ministries 
and  agencies)  at  more  than  500  enterprises  and  in  organizations  [4]. 

proposals  of  the  industrial  sectors  from  the  outcome  of  the 
KPP  and  a  trial  adoption  of  the  YeSKD,  modifications  and  additions  to 
class  30  were  worked  out.  These  modifications  were  incorporated  in  the 
class  and  a  typographical  publication  was  prepared.  The  revision  put  several 
the  titles  of  the  classification  groupings  in  sequence,  clarified  the 
pi a  number  of  groupings,  abridged  certain  groupings, 
rifled  the  classification  of  kits  [sets  of  parts],  introduced  a  classifi¬ 
cation  of  packagings,  and  so  on.  The  network  of  subclasses  and  groups  of 
the  revised  class  is  shown  in  Table  4. 


Subclass  301000  received  the  title  "Housing,  supporting, 
fastening  structures",  i.e.,  the  mentioned  items  are  also 


load-bearing  and 
included  in  it. 


^example  of  the  clarification  of  classification  features  is  shown  in 
Tables  5-8. 
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Tatle  3 


CLASS 

300000 


Assembly  Units,  General  Mechanical  Engineering 


SUBCLASS 

301000 


Basic  Structures 


GROUP 

301700 

SUBGROUP 

301740 
Longerons , 
stringers , 
beams , 
carllngs , 
keels 


Stiffening  Elements 


GENUS 

301741 

2 

3 

4 


Longerons 


Beams 

Stringers 

Carlings 

Keels 


profiled  (with  belts  of  profiles) 

monolithic 

girder  type 

combination 


301750 

Ribs 

(stiff) 


301760 
Ribs,  Inter¬ 
mediate 
(ordinary) 


301751 

2 

3 

4 

5 

6 

7 

8 
9 

301761 

2 

3 

4 

5 

6 

7 

8 
9 


Framing 
Girding 
Beam  type 
Combination 


Framing 
Girding 
Beam  type 
Combination 


- _ .  _ _ _ Table  4. _ _  , 

CLASS  300000  ASSEMBLY  UNITS.  GENERAL  IHECHANICAL  ENGINEERING 

SUBCLASSES  Groups 
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Table  4  -  Key; 

SUBCLASSES:  0  -  documents  (norms,  rules,  requirements,  methods;  1  -  housing, 
supporting,  load-bearing  and  fastening  structures;  2  -  pipelines  (pipeline 
systems)  and  their  elements;  3  -  motion  transmitting  devices;  4  -  motion 
guiding,  limiting  and  transforming  devices;  5  -  protective,  covering,  facing, 
sealing,  illuminating  devices.  Kits;  6  —  hydraulic,  pneumatic  and  lubricating 
devices;  7  -  vessels,  except  those  under  excess  pressure. 

GROUPS:  0  -  for  items  of  the  entire  class  or  two  or  more  subclasses;  1  - 
for  basic  structures;  2  -  for  pipelines  and  their  elements;  3  -  for  motion 
transmitting  devices;  4  -  for  motion  guiding,  limiting  and  transforming 
devices;  5  -  for  protective,  covering,  facing,  sealing  and  illuminating 
devices;  for  its;  6  -  for  hydraulic,  pneumatic,  lubricating  devices;  7  - 
for  vessels,  except  those  under  excess  pressure. 


a.  Housings,  covers 

b.  Frames,  frameworks 

c.  Supporting  struc¬ 
tures 

d.  Load-bearing  struc¬ 
tures 

e.  Fastening  elements 

f.  Fasteners 

g.  Stiffening  elements 

h.  Pipelines  (pipeline 
systems) 

i.  Straight 

j .  Curved  in  one  plane 

k.  Curved  in  several 
planes 

l.  Straight  pipes 

m.  Curved  pipes 

n.  Pipeline  connec¬ 
tions,  flexible 
hoses,  hose  pipes, 
hydraulic  and 
pneumatic  joints, 
pipeline  elements 

o.  Reducing  gears 

p.  Drive  units 

q.  Reducing  motors 

r.  Except  reducing 
motors 

s.  Variable-speed 
drives,  trans¬ 
missions,  gear 
boxes,  roll  and 
roller  mechanisms, 
running  wheels 


t.  Couplings, 
half-couplings 

u.  Chains,  ropes, 
belts,  clutches, 
shifting  devices, 
pulleys,  blocks, 
spindles ,  levers 

V.  Elements  of 

mechanical  trans¬ 
missions: 
shafts,  axles 
w.  Elements  of 

mechanical  trans¬ 
missions,  except 
shafts  and  axles 
X.  Motion  steering 
devices,  mixers 

y.  Motion  limiting 
devices 

z.  Motion  steering 
and  limiting 
devices 

aa.  Plain  bearings 

bb.  Motion  trans¬ 
forming  devices 
cc.  Protective  and 
utility  equip¬ 
ment  for  work 
stations 

dd.  Personal  protec¬ 
tion  gear 

ee.  Sealing  and  cover¬ 
ing  structures 


ff. 

Fencing,  facing, 
explanatory, 
instructional, 
metering  devices 

gg- 

Plates 

hh. 

Kits 

il. 

Hydraulic  apparatus 

jj. 

Pneumatic  apparatus 
pneumo hydraulic 
apparatus 

kk. 

Hydrodynamic  trans¬ 
formers 

11. 

Hydraulic  cylinders 
pneumatic  cylinders 

mm. 

Elements  of 
hydraulic  and 
pneumatic  systems, 
lubricating  devices 

nn. 

Cylindrical  without 
partitions 

oo. 

Cylindrical  with 
partitions 

pp. 

Prismatic 

qq. 

Conical 

rr. 

Spherical, 
toroidal ,  barrel¬ 
shaped 

ss. 

Combination 

Table  5. 


303360 

303361 

Linear 

membrane 

Hydraulic 

2 

travel 

piston 

drives, 

pump- 

3 

bellows 

4 

Rotary  travel 

controlled 

5 

6 

Limited  rotary  motion 

7 

8 

Combination 

9 

Other 

303370 

303371 

linear  motion 

Hydraulic 

drives. 

2 

3 

Accumulator 

rotary  motion 
limited  rotary  motion 

positive- 

displacement. 

4 

combination 

5 

linear  motion 

accumulator 

and  manifold, 

6 

Manifold 

rotary  motion 

combination 

7 

limited  rotary  motion 

8 

combination 

9 

Combination 

Several  classification  groupings  were  abridged.  For  example,  groups  305500 
**Plates,  flat,  rectangular,  canted,  combination”,  305600  ”Plates,  flat  round, 
sectoral,  segmental”  and  305700  ”Plates  curved”  were  replaced  by  group 
305500  "Plates”.  The  classification  of  group  305500  is  shown  in  Table  9. 

The  classification  of  kits  [sets  of  parts]  was  given  in  a  more  ample  revi¬ 
sion  (Table  10) . 

Several  items,  such  as  302440  ”Air  ducts  and  their  elements”,  have  been 
excluded  from  class  30  and  included  in  class  63  "Equipment,  construction, 
road-building,  sewage,  air  conditioning  and  ventilation.  Fire  safety”. 

The  comprehensive  practical  verification  demonstrated  the  necessity  of 
including  in  class  30  a  number  of  articles  previously  found  in  other 
classes.  An  example  of  the  creation  of  new  classification  groupings  is 
given  in  Table  11. 

For  ease  of  using  class  30,  an  alphabetic  index  of  the  titles  of  articles 
(APU)  was  developed  in  order  to  retrieve  items  by  designation.  This  will 
enable  a  subsequent  encoding  of  blueprints  in  terms  of  classification  fea¬ 
tures.  The  APU  alphabetically  lists  the  titles  of  articles  (assembly  units) 
contained  in  the  classification  groupings. 
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Table  6. 


*300000"  Cflopomihic  cahiihum  oCmcHaiuHHOCTpoHTCJibiibie 

(a) 


nOAK-^ACC  ycTpofiCTna  niAPaBJiHMCCKHe,  iineDMaTHHCCKHe,  cMaaoq- 

30G000  Hue 


rioArpynnA 


306150 
PcryJiHpyio- 
lUHc,  Pacnpc- 

30- 

jioTiinKOBwe 

;;pocccjiHpyK)' 

tUHC 


AByxiioaMUMOintue 


AByxJiHuoniiue 

TptiXJlHtlCftHUC 
MCTWpeX/l  HHC  fl  II  we 
M  fiojiee 


TpCXI103HHH0IIHUe 
MeTbtpcxii03HHH0Hiiwe  H  Oojiee 


PPyiiriA  rHAP<)'')nnapaTi)i 

306100  ^ 


KoM6HMHpoBannwe 


noArpynnA 


306110  306111 

HaiipaujiHK)-  2 

lUHC.  Pa c ripe-  « 

ACJIHTOJIH  30-  ^ 

JlOTHHKOBbie 


4  Tpexii03HUHonHbie  (k) 

5  MeTupcxiToaiiUHoiinwe  H  (5o.ice  (1) 


3O6I6O  . 
Peryjiupyto- 
iHHe.  Pacnpe- 

ACJiHTeJlH  30- 

JlOTIIHKOBUe 

KpaiioBhie 


AByxnOSHUMOtIHbiC 


AnyxJiHHcAirwe 

TpexJTHHcriHwe 

'leTupcxJiHiicftiibie 


TpexnosHUHomihie 
MexbipexnosHUHOUHbie  h  OoJice 


8  KoM(3HHHpOBannbie  (m) 

9 


KOMfiUHHpOBailHbie 


306120 

Manpapjinio- 
lUHc.  Pjjcnpc- 
Ae-THTe;iM  Kpa- 
tiOBbie 


,>tByxno3HH,iioniibic 


AHyx^THncfinbie 
TpCXJTHHCftnbie 
'  MOTwpex.TiineftHbie  h  60- 
1  -jee 


4  Tpcxno3HUHonnbie 

5  McTbipexn03HUHOiiiibic  b  6ojice 

6 

7 

8  KtJMCHHHpOBaimbie 

9 


306130 

306131 

HanpaBjisiK)- 

2 

u;hc.  Pacnpe- 

AejiiiTCJiH  KJia- 

3 

iiaHiiuc 

(0) 

4 

5 

6 

7 

8 

9 

Table  6  -*  Key: 

a*  Glass  300000  assembly  units, 
general  mechanical  engineering 

b.  Subclass  306000,  hydraulic, 
pneumatic,  lubricating  devices 

c.  Group  306100  hydraulic 
apparatus 

d.  Subgroup 

e.  Genus  [type] 

f.  306110  guiding,  distribution 
valves,  spool  type 

g.  Two-position 

h.  Two-line 

i.  Three-line 

j.  Four-line  or  more 

k.  Three-position 

!•  Four-position  or  more 

m.  Combination 

n.  306120  guiding,  distribution 
valves,  rotary  type 


For  example: 

A 

AMopTHsaxopM 

AppeTitpbi 

5 

BaHAa>KH 

BofibirtlKM 

K 

KapAaiibi 


o.  306130  guiding,  distribution 
valves,  seat  type 

p*  306140  regulating,  flow  con¬ 
trol  apparatus 

q.  Throttles 

r.  Flow  regulators 

s.  Flow  synchronizers 

t.  Throttle  type 

u.  Positive-displacement  type 

V.  Flow  dividers 

w.  Flow  adders 

X*  Other 

y,  306150  regulating,  distribution 
valves,  spool  type,  throttling 

z.  306160  regulating,  distribution 
valves,  spool  type,  rotary 
type 


304243 

304247 

301543 

301717 

304113 


For  the  classification  of  general  design  documents,  class  30  (like  other 
classes  of  the  YeSKD)  employs  the  subclass  ”0” ,  which  categorizes  the  docu¬ 
ments  governing  the  norms,  rules,  requirements  and  methods  which  are  common 
to  the  entire  class,  its  subclasses,  groups,  subgroups  and  genera  in  the 
field  of  properties  of  items,  their  labeling,  packaging.  Inspection, 
reception,  transportation,  storage,  installation,  operation,  repair,  pro¬ 
duction  technology,  and  so  forth. 

The  standards  of  all  categories  and  other  documents  whose  classification 
and  designation  are  stipulated  by  the  GSS  and  other  systems  of  general 
technical  standards,  individual  design  documents  established  by  the  YeSKD 
standards,  and  technological  documents  provided  by  the  YeSTD  standards, 
are  not  categorized  in  subclass  ”0”. 

The  properties  of  articles  include:  the  operational  designation  of  the 
items;  their  completed  grouping;  the  construction;  dimensional,  mechanical, 
physicochemical,  electrical,  climatic,  technical-economic  characteristics 
and  parameters;  reliability;  external  appearance;  weight;  the  properties  of 
the  material  of  the  articles  and  other  structural-operational  parameters. 
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Table  7. 


K^ACC 
300000/  X 
(  ® 

CCopoMiibie  cAHiftiUbi  oCmeMaiuHHOCTpOHTeJibHbie 

noArpynnA 

BHA 

306250 
riHeDMorHA* 
poamiapaTbi 
HanpaDJiMio* 
iiuie.  Pacnpe- 
AeJIHTCAH  30- 
JlOTHHKOBWe 

(t) 

306251 

2 

3 

4 

5 

6 

7 

8 

9 

AByxnoanuHOHHbie 

AByxAHiieftHbie 

TpexAHHeftHbie 

MeTbtpexjTKHeftubte 

K  Cojiee 

noAKJiAcc 

306000^ 

ycTpoftcTBa  riiApaBJiH<iecKne»  iiHeBMaximecKHe,  CMa* 
aoHHbie 

rpynnA 

306200 

1  ft  1 

rriicBMoannapaTiiit  nitcBMorHApoannapaTbi 

T  pe  X  no3H  u  ho  h  h  bie 

HeTbipexno3HUHonHwc  it  6ojiec 

KomOiihm  pooa  hiimc 

noA 

BUM.  . 

(e) 

300210 
riHeBMoan- 
napatbi  nan* 
paBJifliomHe. 
PacnpeflejiH- 
TCJIH  30J10THH- 
KOBbie 

(f) 

,306211 

9 

3 

4 

5 

6 

7 

8 

9 

(h) 

j3,nyxrio3HUMO!iiiMe ,  ^ 

(6) 

AByxJiHHenHbtV  ♦  \ 
TpexAHHeftHbieV  X  / 

MeT  bipex  JT  H  fie  ft  H  we 

M  Cojtee 

306260 
nUCBMOrHA* 
poanriapaTbi 
iianpaB/ivno- 
iHHc.  Pacnpc- 
AeAHTCAH  K pa¬ 
ne  Bbie 

(u) 

3062C1 

2 

3 

4 

5 

6 

7 

8 

9 

AflyxiioannHOHUbtc 

AByxJiHiteftHbie 

TpcxJiHiieftiibie 

MeTbtpCXAHIieftHbie 

H  doAce 

- 

Tpexiio.itmiiOHifbie  '  '  /  T  \ 

MeTbipexn03HUH0i(miie  h  Cojiee  V  i  / 

KOMCHHlipOBnilHblC  (itt) 

Tpcxn03HUHonHbi(' 

MeTbipexno3HUHoiHibio  h  Ooacc 

KoMiSnnnpoBnHHbie 

i 

300220 
nueBMoan- 
napaThi  nan- 

paB/tnioiuHe. 
PacnpeflCJiii- 
TenH  Kpaiio- 

Bbie 

(n) 

306221 

2 

3 

4 

r> 

6 

7 

8 

9 

AnyxnoaHUHOifiibie 

AByxJiHHefi  Hbie 
TpexjiiiHeftHbte 

M  CT  bi  pe  X  Ji  n  H  e  ft  H  bie 

H  6oJtee 

300270 
riHCBMOrHA- 
poanriapnTbJ 
iranpaHjfHio- 
iflHC.  Pacripe- 
AejiHTOAtt  KAa-l 
naiiHbto 

(v) 

300271 

2 

3 

4 

5 

6 

7 

8 
9 

AByxil03HUH0IIHhlC 

AByxAHiieftiibie 

TpOXAHHCftHblC 

•leTbipexAHiicftifbie 

II  doAce 

T  poxiioaimMOHiibre 

McTwpexno3Hui!OHHbie  m  doAee 

KoMOntiMpOBaiiiibie 

Tpexn03HUHOHHbie 

MoTfaipexnoaHUHOHHbie  ii  Oojice 

KOMOHIIlipOBaHHbie 

306230 
riHCBMoan- 
napaTu  nan- 
pae/iBioinHe. 
PacnpeneJiH- 
TenH  KjianaH- 
Hue 

(o) 

3 0623 1 

2 

3 

4 

5 
(> 

7 

8 
9 

/lnyxito3HiuiOHHbie 

AByxJiHHeftiibie 
TpexAiiHeftiibie 
MCTbipexiiHiieft  Hbie 

H  CoAee 

306280 
riiiCBMoan- 
napaxbi  pery- 
jiHpyiotuHe. 
AnnapaTbi 
ynpaBJicHHH 
pacxoAOM 

(w) 

306281 

2 

3 

4 

5 

6 

7 

8 
9 

Apocce/iH 

PacnpoAciiHTeJni 

npoMHO 

Tpexno3HUHOitHbie 

MeTbtpcxrioaituHOHHbie  h  6ojiee 

KoMOiimipoBaiiHbic 
ripo'ine  ^ 

306240 
riHeBMoan- 
napaTbi  pery* 
aHpyiouiHe. 

An  napaTbi 

ynpaBJieHHH 

pacxoAOM 

(q) 

306241 

2 

3 

4 

«  5 

6 

7 

8 
9 

MpOCCOAM  (  ^  ) 

PacnpeA^-^wTejiH  ^  S  ) 

ripoMHC  (p) 

306290 

306291 

2 

3 

4 

5 

6 

7 

8 
9 
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Table  7  -  Key: 

a*  Class  300000,  assembly  units, 
general  mechanical  engineering 

b*  Subclass  306000,  hydraulic, 

pneumatic,  lubricating  devices 

c.  Group  306200,  pneumatic 
apparatus,  pneumohydraulic 
apparatus 

d*  Subgroup 

e.  Genus  [type] 

f.  306210,  guiding  pneumatic 
apparatus,  distribution  valves, 
spool  type 

g4  Two  position 

h.  Two-line 

i.  Three -line 

j .  Four-line  or  more 

k.  Three-position 

1*  Four-position  or  more 

m.  Combination 

n.  306220,  pneumatic  guide 
apparatus,  distribution 
valves,  rotary  type 


o*  306230,  pneumatic  guide 
apparatus ,  distribution 
valves,  seat  type 

p.  Other 

q.  306240,  pnetjunatic  regula¬ 
tion  apparatus,  flow  con¬ 
trol  apparatus 

r.  Throttles 

s.  Distribution  valves 

t.  306250,  pneumhydraulic 
guide  apparatus,  distri¬ 
bution  valves,  spool  type 

u.  306260,  pneumohydraulic 
guide  apparatus,  rotary 
type 

V.  306270,  pneumohydraulic 
guide  apparatus,  distri¬ 
bution  valves,  seat  type 

w.  Pneumatic  [sic:  pneumo¬ 
hydraulic?  ]  regulatory 
apparatus,  flow  control 
apparatus 


Given  the  goals  of  the  classification  (quick  and  easy  retrieval  of  documents, 
a  rational  record-keeping,  storage  and  circulation  system  for  them),  the 
primary  classification  features  were  chosen  to  be:  the  particular  class, 
subclass,  group  of  items  which  the  document  covers  and  the  nature  of  the 
norm,  rule,  requirement,  method,  etc,,  governed  by  the  document,  regardless 
of  its  title  (instruction,  specification,  general  specification,  etc,)* 

The  groups  in  subclass  ’*0”  are  used  as  follows:  group  ”0**  for  documents 
establishing  norms,  rules,  requirements  or  methods  that  are  common  to  the 
items  of  the  entire  class  or  two  or  more  subclasses;  groups  1-9  for  docu¬ 
ments  setting  norms,  rules,  requirements,  methods  for  items  of  subclass  1-9* 
respectively. 

The  subgroups  in  group  ”0’’  are  used  as  follows:  subgroup  ”0”  for  documents 
establishing  the  properties  and  other  characteristics  of  the  items;  sub¬ 
groups  1-9  are  kept  in  reserve. 

Subgroup  ”0”  in  group  ”0"  is  broken  up  into  genera  according  to  the  nature 
of  the  properties  and  other  characteristics  of  the  items. 

Subgroup  ”0”  in  groups  1-9  is  used  for  documents  establishing  the  norms, 
rules,  requirements,  and  methods  that  are  common  to  the  items  of  the  entire 
subclass  or  two  or  more  groups. 


29 


Table  8 


30 


KOM6KHHpOBaHHblMH 


Table  8  -  Key: 

a.  Class  300000,  assembly  units, 
general  mechanical  engineering 

b.  Subclass  302000,  pipelines 
(pipeline  systems)  and  their 
elements 

c.  Group  302300,  pipelines 
(pipeline  systems) ,  cuirved 
in  different  planes 

d.  Subgroup 

e.  Genus  [type] 

f.  302310  equal-channel  with 
Dy  up  to  and  including  25  mm 

g.  No  joint  elements 

h.  With  joint  elements 

i.  Flange  type 

j.  Coupling  type 

k.  Union  and  shoulder  nipple 
type 

l.  Without  branches 

m.  With  branches 

n.  Combination 


o.  302320  equal-channel  with 
Dy  above  25  mm  and  up  to  and 
Including  50  mm 

p.  302330  equal-channel  with 
Dy  above  50  and  up  to  and 
including  100  mm 

q.  302430  equal-channel  with 
Dy  above  100  and  up  to  and 
Including  200  mm 

r.  302350  equal-channel  with 
Dy  above  200  and  up  to  and 
including  400  mm 

s.  302360  equal-channel  with 
Dy  above  400  and  up  to  and 
including  600  mm 

t.  302370  equal-channel  with 
Dy  above  600  mm 

u.  302380  unequal-channel  (dia¬ 
meter  increasing  or  decreasing) 

V.  302390  constructed  of  non¬ 
round  pipes  or  combinations  of 
round  and  nonround  pipes 


Subgroups  1-9  in  the  groups  are  used  for  documents  setting  the  norms,  rules, 
requirements,  and  methods  that  are  common  to  the  items  of  groups  1-9, 
respectively,  of  the  given  subclass. 

Subgroups  0-9  in  groups  1-9  are  broken  down  into  genera  according  to  the 
nature  of  the  properties  and  other  characteristics  of  the  items. 

Since  the  breakdown  of  subclass  "0"  into  groups  corresponds  to  the  breakdown 
of  the  items  into  subclasses,  while  the  breakdown  of  groups  into  subgroups 
corresponds  to  the  breakdown  of  the  items  into  groups,  the  numbers  of  the 
groups  of  general  norms,  rules,  requirements  and  methods  coincide  with  the 
numbers  of  the  subclasses  of  items  to  which  they  refer,  while  the  numbers 
of  subgroups  coincide  with  the  numbers  of  the  groups  of  items. 

Such  coincidence  is  achieved  by  a  mnemonic  association  of  the  classification 
characteristics  of  the  items  with  the  documents  (norms,  rules,  requirements, 
methods)  referring  to  them,  thereby  facilitating  retrieval  by  subject. 

Since  the  five-stage  classification  (six-figure  classification  character¬ 
istic)  also  covers  the  classification  of  documents  establishing  general  norms, 
rules,  specifications  and  methods,  these  documents  pertaining  to  the  items  of 
the  subgroups  and  genera  should  be  given  classification  characteristics  in 
terms  of  the  corresponding  group  to  which  these  subgroups  and  genera  belong. 

An  example  of  the  classification  of  documents  in  subclass  ”0"  of  class  30 
is  shown  in  Table  12. 
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Table  9 


K*nAcc  ^  ^ 

300000 


COopoMHbie  o;^iiiiHUbi  o6iHeMainiinocTpoHTo;ii>nbie 


ycxpoOcTBa  aau^MTHhie,  3aKpbiBaioiJiHe»  o6/iHuoBO'inbie, 

ynJiOTHMTo^hUbie,  noBCHHTCJibHwe 


rpynnA 

305500 


305510 

riJlOCKHC  IIpBMO- 

yrojtbHbie ,  koco- 
yroJibUbie 


305511  IlpjiMoyrojib*  Cea  OTBopcTHfl 


305520 
ri.nocKHe 
KpyrJi  bie , 
Ct'KTOpHbie 


305530 
riJiocKiie  cor- 
MCHTiiue>  komOh- 
HHpOBaHllbl.‘ 


riiyTbie  c  yrjio- 

BbiMH  iiarnOaMM 


(g) 


Kocoyrojib* 

HblO 

(h) 


C  OTBepCTHHMH 


Cea  OTBepcTnil 


6e3 


()C3  M3Z;CJIHtt 


6e3  H3Ac;jHft 


305521  Kpyr^bip 

3  (n) 


O'KTOpHbK' 

(o) 


C  OAMHM  liai'HCoM  (t) 

C  ADyMH  H3rn6aMM  ) 

C  TpcMB  HarnOaMH  h  Oojiee 


6e3  MJAeJiBil 
C  H3ACJIHJIMH 

6e3  M3/^ejiHn 

C  H3;;eJlHBMH 

6e3  HSAeJinri 

C  H3AeJIHHMH 


noAFpynnA 


305550 

rnyxbie  c 

paAHBJIbHblMH 

MSrHOaMH 


305560 

rHyxbie  c  KOM- 
CMHHpOBaH- 
I'biMH  HarnOa- 
MB 


(Sea  oxBepcxHfi 

(Sea  H3AeJiHfi 

C  H3ACJIHMMH 

C  OXB'^pCXHHMH 

(Se3  H3AOJIM0 

C  H3AeJtHHMH 

6e3  oxBepcxHrt 

(5e3  H3AeJiHi'l 

C  H3Ae-lH5IMH 

C  OXncpCXHSlMH 

(5e3  HSAt^-aHii 

C  H3Ae*THHMH 

(5e3  oxaepcxHfl 

(Se3  H3Ae;fHfl 

C  H3At^<nH}IMH 

C  OXBCpCXHHMH 

6e3  H3APJlHft 

C  H3A0J1HBMH 

6e3  oxBepcxHrt 

6e3  H3AeJiHii 

C  HSAOJIHMMK 

C  OXBCpCXHMMH 

Ce3  HSAe-nHf! 

C  H3ACJ1HHMH 

305551 

2 

3 

4 

5 

6 


305561 

2 

3 

4 


C  OAHHM 
M3rH60M  b 


C  AByMH 

HsrHOaMH  u 


C  XpCMB  H 
rWJIOC  H3r^ 


305571 

2 

3 

4 


305591 

2 

3 

•1 


6e3  msa^jihO 

C  HSACJIMBMM 


6e3  H3AeJiMft 

C  H3ACAHBMH 


6e3  H3ACJ1HA 
C  M3AeJ1M5IMI1 


C  AByWB  H3' 
thOomh 


C  XpCMB  H 
dojiiM!  ii3rH- 
CaMM 


6C  3  H3ACJIM0 
C  M3AeJfUBMM 


0C3  H3ACAHfl 
C  M3AOJ1HHMH 
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Table  9 

-  Key ; 

a . 

Class  300000,  assembly  units, 
general  mechanical  engineering 

b. 

Subclass  305000,  protective, 
covering ,  facing ,  sealing , 
explanatory  devices 

c. 

Group  305500  plates 

d. 

Subgroup 

e. 

Genus  [type] 

f. 

305510  flat  rectangular, 
canted 

g* 

Rectangular 

h. 

Canted 

i. 

Without  openings 

j* 

With  openings 

k. 

Without  parts 

1. 

With  parts 

m. 

305520  flat  round,  sectoral 

n. 

Round 

o.  Sectoral 

p.  305530  flat  segmental,  combi¬ 
nation 

q.  Segmental 
Combination 

s.  305540  curved  with  corner 
bending 

t.  With  one  bend 
u*  With  two  bends 

V,  With  three  or  more  bends 
w*  Curved  with  radial  bending 
X.  305560  curved  with  combina¬ 
tion  bending 


Subclass  ”0”  may  be  used  to  encode  design  documents  which  previously  had 
been  designated  in  a  troublesome  and  unsystematic  manner  in  the  sectors  of 
Industry.  For  example,  a  design  document  for  general  rules  of  rust  preven¬ 
tion  for  reducing  gears  in  compliance  with  GOST  2.201-80  is  designated  as 
follows : 


ABBF. 300313.001 


A  similar  classification  of  documents  is  given  in  other  classes  of  the  YeSKD 
system. 

For  a  one-to-one  understanding  of  the  titles  of  articles  in  the  classifica¬ 
tion  process  it  is  expedient  to  create  a  Determiner  of  Item  Denominations, 
which  should  contain  the  names  of  the  items  along  with  code  designations, 
presented  in  an  alphabetic  index,  with  an  explanation  of  them.  The  titles 
in  the  Determiner  should  be  alphabetically  arranged.  The  Determiner  of 
Item  Denominations  of  class  30  should  be  created  similar  to  the  Deteminer 
of  Item  Denominations  for  classes  71-76  of  the  YeSKD  system,  but  without 
the  sketches  of  typical  representatives  [5].  An  example  is  given  in 
Table  13. 

It  is  advisable  to  introduce  class  30,  the  same  as  other  classes  of  the 
YeSKD,  in  new  projects,  in  order  to  gradually  bring  into  play  the  deper¬ 
sonalized  classification  system  of  article  and  design  document  designations, 
as  established  by  GOST  2.201-80.  Previously  published  design  documents 
should  be  redesignated  as  needed  in  the  volumes  and  timeframe  established 
by  the  enterprises  and  organizations  of  the  ministries  and  agencies.  The 
primary  consideration  should  be  to  redesignate  the  widely  used,  imitated 
article  designs. 
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Table  10 


K^ACC 

300000 


C<5opOHHbIC  eAHHHUhl  OClUCMaUJHHOCTpOHTC^lbHbie 


noAFpynnA 


bha 


nOAKAACC 

305000  ' 


VctpoftcTBa  aaiuHTfibre,  saKpusaiomHe*  o6./!HUOBOMHMet  yn^ior- 
HHTeJtbKbie.  noacHUTeJibHUc.  KoMnJicKTbi 


(b) 


305650 

KoMnJieKTbt, 
KpOMe  KO^f^?;leKTOB 
H  yna- 

KOBKH  ' 


rpyniiA 

305600 


KOMriJICKTbl 


Icl 


(aa) 


noAFpynnA 


m 


BHA 


(e) 


305651 

2 

3 

4 

5 

6 

7 

8 
9 


Moirramiibix  vacreft 
Cmchhwx  MacTcfl  _ 
SanacHbix  uacTeft  dfl. 
HHCTpyMCHTa  H  npK 
Ha;^/ieM<irocTcfi 
MaTepHajtOB^  f  f  ) 


bb) 
cc ) 

Kee) 


KOMOHIIItpODaKllblC 

npoqiic  j£g) 


V) 


305610 

KOMnJICKTU  H3- 
AoJiHft  ofluoro 
KJiacca 


(f) 


30561  1 

2 

3 

4 

5 

6 

7 

8 

9 


305620 

KoMIlJieKTbl  H3- 
PfiJinii  AByx  H  Co¬ 
ulee  KJiacCOD 


(n) 


305621 

2 

3 

4 

5 

6 

7 

8 
9 


^ycTpoficTB  KOpnycEibix,  onopubix,  iiecyinux  h  Kpen- 

^^pyOonpOBOAOB  ll  HX  3JICMeMTOB  (h)..x 
yctpoucTB,  nepeflaioinHx  \ -**  / 

VcTpoOcTB,  HanpaB/ifliomiLx,,  orpaftHMHoaioinKx  h 

npeofipaayioEUHX  ABiDKedne  ^  J  / 

ycxpoficTB  aaimiTifbtx,  aaKpbrenioumx/ iOO^hhodom- 
HHx,  yn/iOTHiiTe;ibHbtx,  noHciiHTejtbUbixV K  ^ 
ycTpon<yra  (WApasiinMecKiix,  micBMaTii'iecKiiX,  cMa- 

aomiMx  \  X  y 

COCyAOB,  KpOMC  COCyAOB  nOfl  H36bITO»lHbIM 

!m) 


305660 


Be3  Tapbi(o  )  /  \ 

C  tapoil  \P  / 


305670 


305661 

2 

3 

4 


305671 

2 

3 

4 
6 
6 

7 

8 
9 


305630 

KoMiijioKTbi  yna- 
KOBKII  6e3  H3Ae- 
.niin 


(q) 


305631 

2 

3 

4 

5 


Be 3  rapbi 


305680 


C  Tapofl 


ACpeBBHIIOn 


irl 


BlAHMHOn  (  S  )  /  4.  \ 

KapKaCHO-UUITOBO|  o  ) 
UGapaOaHHon ,  Co’ikoboh 
^KOMCHMHpODaittlOn 


KapTonfio-6yMa»Hoi\  (w) 

^MeTaji/THuecKort  \  X  / 

y CTeKJlflHHOft,  H3  nOJIHMCpilbtX  MaTCpHa/IOB 
KOMCnBHpOnaHHOfl^  ^  j _ 


305640 

KoMiiJTeKTbi  yria* 
KOBKH  c  H3AC/IHH* 
MH 


(z) 


305641 

2 

3 

4 

5 

6 

7 

8 
9 


Bc3  Tapu 


C  Tapoft 


AepeBBMHoO 


HmHMHOO 

KapKaCHO-mHTOBOft 
6apa6aHHon»  OomkoooO 
kom5  H  (I  M  po  B  a  into  0 


KapTOHHO‘6yMa>K}ioA 
MCTaJTiTM4€CKOft 
CreKJTBHItOft,  H3  nOilHMCpHbtX  MaTCpUnJTOB 
KOMOtIHHpOBaHHOn 


305690 


305681 


305691 

2 

3 

4 
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Table  10  -  Key: 

a.  Class  300000,  assembly  units, 
general  mechanical  engineering 

b.  Subclass  305000,  protective, 
covering,  facing,  sealing, 
explanatory  devices,  kits 
[sets  of  parts] 

c.  Group  305600  kits 

d.  Subgroup 

e.  Genus  [type] 

f.  305610  kits  of  one  class  of 
article 

g.  Housing,  supporting,  load- 
bearing  and  fastening  struc¬ 
tures 

h.  Pipelines  and  their  elements 

i.  Motion  transmitting  devices 

j.  Motion  guiding,  limiting  and 
transforming  devices 

k.  Protective,  covering,  facing, 
sealing,  explanatory  devices 

l.  Hydraulic,  pneumatic  lubri¬ 
cating  devices 

m.  Vessels,  except  vessels  under 
excess  pressure 


n.  305620  kits  of  two  or  more 
classes  of  article 

o.  Without  container  [package] 

p.  With  container  [package] 

q.  305630  kits  of  packaging 
without  articles 

r.  Wooden 

s .  Box  type 

t.  Gasing-board 

u.  Drum,  barrel 
V.  Combination 

w.  Cardboard-paper 
X.  Metal 

y.  Glass,  polymers 

z.  305640  kits  of  packaging 
with  articles 

aa.  305650  kits,  except  kits 
of  articles  and  packaging 
bb.  Installation  parts 
cc.  Interchangeable  parts 
dd.  Spare  parts 
ee.  Tools  and  accessories 
f f .  Expendables 
gg.  Other 


Table  11. 


304150 

Mixing  devices 

304151 

2 

3 

4 

5 

6 

7 

8 

9 

1  . . 

Blade  (vane)  type 

Comb  type 

Screw  type 

Scraper  type 

Disk  type 

Other 

304160 

304161 

Blades  (vanes) 

Elements  of 

2 

Combs 

mixing  devices 

3 

Screws 

4 

Scrapers 

5 

Disks,  paddle  wheels 

6 

7 

8 

9 

Other 
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Table  12 


300000^  I  CAHIIHUhl  OCfUCMaillMHOCTpOHTeJIbHhie 


AoKyMeirru  (HOpMu,  npaBHua,  rpeCoBaiiHH,  nieTOflw) 


Ajih  ycTpoflcTB,  nepcAaiomMx  ABHJKcime 


BHA(e) 


no  floyM  H  Cojiec  BMAaM  nopM  (fit  ) 

CBoncTBa  'O/ 

MapKitpoBKHt  KOHcepBaUHn,  ynaKODKa/jc  \ 
KOHTpOJlbf  tIpHCMKa  (  4  \  \  ^  / 

TpaitciiopTHpOBaiiHe,  tpJiitiiMO  ('\r\ 

MoHTam.  aKcujiyarauHH^  pcMoii/ 1 
Marepiiajiu  (in)  , 

Texuo^iorHH  npoinBOACTBa  (n  i 
ripOMHC  /  \ 

\0} 


300300 
A'Bh  h:iacvihA 
Bcero  iioA' 
KJiaCCa  HAH 
AByx  II  6oAec 
rpyiiii 


300300 

1 

2 

3 

4 

5 

6 
7 
B 
9 


3C0310 
Aah  ni>Mi<o- 
AOH,  KpOMC 
MOTOppCAVK- 
TOpOB 


3003r>0 
AaH  My(|>T, 
llOAVMychT 


30034  0 
1 


flo  AHyM  H  OoAec  BHABM  IIOpM 
CBO/iCTBa  HaAOAHfl 

MapKHpOBKa,  KOliccpaauHHt  ynau 
KoHTpOAb,  iipneMKa 

TpaiicrfopTHpOBaiiHe,  xpaneiiMc 
MoiiTa)K,  aKcri/iyaTaitHH»  pcMoin 
MaropHaAbi 

TexHOAopHa  iipoHanoACTBa 
npO'iHe 


llo  A«yM  h  r»OAee  uha^m  HOpM 
CHoftcTBa  HaAeAHfl 

MapKM|>oBKa,  KoiicepBaiuiH,  yiiaK 
KoiiTpoAb,  npncMKa 
TpaiiciiopTHpoBaHHe,  xpaiiciiiie 
M'MiTa>K»  dKciiAyaTauHHt  peMOin 
MaropHaAbi 

TeXIlOAOPHH  npOKBBOACTBa 
llpO'IHt* 


300310 
Ajih  iH'AyK* 
TOPOB 


300310 

1 

2 

3 

4 


rio  AByivi  H  OoAoe  rhabm  iiopM 
CBoOcTna  HaACAHfi 

MapKHpoBKH,  KOiicepBauHH»  ynaKOBKa 
KOHTpOAb.  npHCMKa 

TpaHcnopTHpoBaiiHC,  xpaiiciiirc 
MoilTa}K,  ':*KCIIAyaTai(HH,  PCMOHT 
MaTopHaAbi 

TexiiOAOiHH  npoHaBOACTBa 
npo'iHc 


300360 
Aji«  ueiiefi, 
KaiiaroB, 
peMiieO , 
ycxpoflcTB 
BKAloqcllHH  H 
IICpOKAIOtlOIIHH 


300360 

2 

3 

A 


Ho  AByM  H  OOACC  BHAaM  HOpM 
CHoOcTua  ii3AeAHrt 

MapKHpOBKa,  KOiicepBauHR»  ynai- 
KoilTpOAb,  npHCMKa 
1 paHcnopTHpOBaHHCf  xpancHHe 
MoHTaHt,  SKciiAyaTauHR*  pcMoin 
MarcpHaAbi 

TcXIIOAOPMH  npOH3ROACTBa 
IlpoMiie 


300320 

Aa«  MUTOp- 
pOAyKTOpOB 


300330 
J{jia  napHa- 
TOpoB.  rtepe' 
AaM»  ko)h>6ok 
iiepcABM 


300320 

1 

2 

3 

4 


no  AByM  H  OoACe  BHABM  IiopM 
CBOitCTBa  H3ACAHft 

MapKHpOBKa »  KOHcepBaUHH,  ynaKOBKa 
KOHTpOAb*  lipHCMKa 
TpaiiciiopTHpoBaHHo,  xpanetiHc 
MoHTa^K,  3KcnAyaTauHn,  peMoiir 
MarepHaAfai 

TeXIIOAOPHM  ItpOHSBOACTBa 
npoiHe 


no  AByM  H  OOACC  HHABM  IIOpM 
CBoOcT&a  HaAeAH/i 

MapKHpoBKH,  KOliccpBauHH.  ynaKOBKa 
KOflTpOAb,  npHCMKa 
TpancifopTHpoRaiiHC.  xpaiieiiHe 
MoiiTaac,  ^KCiiAyaTauHH*  poMOitr 
MarepHaAbi 

TexiiOAOPHH  npoH3noACTaa 
npOMHC 


300370 
Aa«  3AeMeii* 
TOR  Mcxatiii* 
MCCKHX  iiepe- 
ABM 


300370  no  AByM  h  OoAee  bhabm  HOpM 

1  CBOftCTBa  H3AeAH0 

2 

3  MapKHpoBKa»  KOHccpsauHR,  ynan 

4  KoilTpOAb,  npHCMKa 

5  TpaiicnopTHpoBaHHC,  xpaHcimc 

6  MoiirajK,  aKcnAyaraiiHH,  pcMoin 

7  MarcpHaAbi 

8  TexiiOAOPHH  IIpOH3BOACT»a 

9  flpoMite 


300380 

1 

2 

3 

4 


Table  12  -  Key; 


a. 

Class  300000,  assembly  units, 

k. 

Transport ,  storage 

general  mechanical  engineering 

1. 

Installation,  operation,  repair 

b. 

Subclass  300000,  documents 

m. 

Expendables 

(norms,  rules,  requirements, 

n. 

Production  technology 

methods) 

o. 

Other 

c. 

Group  300300,  for  motion 

P- 

300310  for  reducing  gears 

transmitting  devices 

q- 

300320  for  reducing  motors 

d. 

Subgroup 

r. 

300330  for  variable-speed 

e. 

Genus  [type] 

drives ,  transmissions ,  gearboxes 

f. 

300300  for  articles  of  the 
entire  subclass  or  two  or 

So 

300340  for  drive  units,  except 
reducing  motors 

more  groups 

to 

300350  for  couplings,  half¬ 

g* 

For  two  or  more  types  of  norm 

couplings 

h. 

Properties  of  articles 

u* 

300360  for  chains,  ropes. 

i. 

Labeling,  rust  prevention, 
packaging 

belts,  clutches  and  shifting 
devices 

In  spec t ion ,  r ecep  t ion 

V. 

300370  for  mechanical  trans¬ 
mission  elements 

Table  13. 


Title  of  Article  and 

Code 

Definition 

Shock  absorber 

304243 

The  elastic  element  of  a  shock  absorbing  device, 
intended  for  protection  against  jolts  and  vi¬ 
brations 

Detent 

304247 

A  stopping  device,  designed  to  halt  moving  parts 
of  meters  in  the  nonworking  position 

Band 

301543 

A  device  in  the  form  of  a  ring  or  belt,  seated 
on  parts  of  machines  or  structures  to  increase 
their  strength  or  diminish  wear 

Lug 

301717 

A  stiffening  element,  designed  for  local 
strengthening  or  thickening  of  thin-walled 
articles 

Universal  joint 

304113 

A  device  enabling  rotation  of  two  shafts  at  a 
variable  angle,  thanks  to  a  moving  connection 
of  the  elements  or  elastic  properties 

In  order  to  facilitate  the  introduction  of  GOST  2.201-80,  the  enterprises 
and  organizations  should  be  recommended  to  develop  standard  techniques  and 
procedures  on  the  basis  of  the  departmental  documents  and  procedural  direc¬ 
tions  "introduction  of  the  Unified  System  of  Article  and  Design  Document 
Designations  and  the  YeSKD  Classification  System"  (RD  50—171—79). 
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JPRSfrUNWif86jf017 
10  October  1986 


INDUSTRY  PLANNING  AND  ECONOMICS 


UDC  684.13:338 

CERTIFICATION  OF  WORK  STATIONS  IN  UKRAINIAN  MACHINE-BUILDING  '  ’  ^ 


Moscow  VISNYK  AKADEMIYI  NAUK  TJKRAYINSKOYI  RSR  in  Ukrainian  No  4,  Apr  86 
pp  49-58 

[Article  by  candidate  of  economic  sciences  B.  M.  Kryzhanovskyy] 

[Text]  The  fundamental  goals  of  boosting  the  growth  rate  and  intensifica¬ 
tion  of  the  economy,  stimulation  of  scientific  and  technical  progress,  and 
improvement  in  the  planning  and  management ,  the  structural  policy  and  the 
investment  policy,  as  formulated  at  the  April  (1985)  plenary  session  of  the 
CPSU  Central  Committee,  are  critically  dependent  on  the  fullest  possible 
utilization  of  the  organizational  and  economic  reserves,  which  category  in¬ 
cludes  a  policy  of  scientific  organization  of  work  (NOP). 

A  vital  precondition  for  the  practical  realization  of  the  goals  to  stimulate 
the  socioeconomic  development  with  regard  to  the  economy  of  the  Ukrainian 
SSR  is  balance  (proportionality)  in  the  economic  development,  particularly 
between  the  material  (implements  of  work)  and  personal  (labor  force)  elements 
of  the  productive  capacity.  Achievement  of  such  balance  to  suit  the  specific 
sectoral  and  territorial  characteristics  of  the  development  of  the  economy 
will  guarantee  the  requisite  increase  in  volume  of  production  and  income, 
a  husbanding  of  monetary  investments  and  labor  expenses,  and  an  improvement 
in  the  technical-economic  indexes  of  the  activity  of  the  enterprises, 
associations,  sectors  of  industry  and  the  republic's  economy  as  a  whole. 

At  present,  in  our  republic  (as  well  as  the  entire  country)  there  still 
exist  various  kinds  and  forms  of  imbalance  in  the  economic  development,  which 
adversely  affects  the  primary  production  indexes. 

The  scale  of  the  imbalance  of  productive  resources  in  the  republic's  economy 
is  indicated  by  the  following  facts.  In  1971-1983  the  overall  volume  of 
monetary  investments  in  the  development  of  the  economic  complex  of  the 
republic  increased  by  a  factor  of  1.66,  the  placement  in  service  of  primary 
production  assets  by  1,63,  the  overall  value  of  primary  production  assets 
by  2.35,  while  the  number  of  workers  and  employees  increased  by  a  factor  of 
1.26  [1].  Naturally,  in  a  context  of  swift  retooling  of  industry  with  an 
orientation  toward  the  latest  achievements  of  scientific-technical  progress, 
a  quicker  rate  of  growth  of  the  primary  production  assets  should  be  sustained. 
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as  opposed  to  the  numbers  of  industrial  production  personnel,  for  this  is 
the  material  prerequisite  of  growth  in  the  capital-labor  ratio  and  the  labor 
productivity.  However,  such  discrepancy  must  remain  within  reasonable  bounds. 
Today,  the  rapid  growth  in  the  primary  assets  and  monetary  Investments  is 
attended  not  only  by  notable  increase  in  the  capital-labor  ratio  of  the 
industrial  workforce,  but  also  the  creation  of  a  large  number  of  new  and 
unoccupied  work  stations. 

Thus,  in  the  term  1971-1980,  the  value  of  capital  investments  in  the  Ukrainian 
industry  devoted  to  the  creation  of  unused  work  stations  became  10  percent  of 
the  overall  volume;  had  these  assets  been  spent  on  replacement  of  obsolete 
and  worn  down  primary  assets,  the  mean  annual  rate  of  their  removal  could 
have  been  increased  from  1.6  to  2.7  percent  [2].  In  the  11th  Five  Year 
Period,  18  billion  rubles  were  spent  on  creation  of  primary  production  assets 
in  the  republic’s  economy  as  a  whole,  of  which  only  5  million  rubles  (28 
percent)  were  spent  on  compensation  for  the  removal  of  obsolete  assets  and 
13  billion  rubles  (72  percent)  on  creation  of  new  work  stations  [3].  In  the 
regional  conditions  of  the  Ukrainian  SSR,  which  are  characterized  by  a  com¬ 
plex  labor-resource  situation,  this  produces  a  corresponding  shortage  of 
workers  and  a  surplus  of  work  stations. 

The  leading  sector  in  the  industrial  complex  of  the  republic  is  machine 
building,  the  share  of  which  in  production  of  goods  approaches  30  percent. 

The  technical  level  and  balance  among  the  separate  elements  of  production 
potential  of  this  sector  in  no  small  way  determine  the  acceleration  of  the 
scientific-technical  progress  in  all  branches  of  the  economy.  However,  in 
recent  years,  a  certain  imbalance  between  material  and  personal  elements 
(factors)  of  the  productive  capacities  is  also  observable  here. 

For  example,  at  the  outset  of  the  11th  Five  Year  Period  (according  to  the 
data  of  a  single  investigation  by  the  statistical  agencies  in  February  1981), 
for  the  enterprises  of  the  11  machine  building  ministries  of  the  republic 
taken  as  a  whole,  there  were  87  lathe  operators  for  every  100  metal  cutting 
lathes,  and  of  this  number  there  were  80  at  the  enterprises  of  the  Ministry 
of  Agricultural  Machinery,  73  at  the  Ministry  of  Construction  and  Road  Build¬ 
ing  Machinery,  and  69  at  the  Ministry  of  the  Electrotechnical  Industry.  Sub¬ 
sequent  calculations  revealed  [4]  that,  in  1984,  the  number  of  metal  cutting 
lathes  in  the  Ukrainian  SSR  was  nearly  twice  as  great  as  the  number  of  lathe 
operators.  On  this  account,  each  year  the  republic  falls  to  collect  more 
than  2  billion  rubles  of  national  income  [5]. 

Of  decisive  importance  in  the  complex  of  human  factors  engineering  and  organi¬ 
zational  planning  measures  to  assure  a  balance  between  production  and  labor 
potential  is  the  certification  and  rationalization  of  the  workplace — a  new 
component  of  the  NOP  and  the  economic  mechanism,  called  into  being  by  the 
demands  of  contemporary  economic  science  and  government  policy.  Expansion 
of  the  scale  of  certification  and  rationalization  of  the  workplace  will 
promote  a  more  efficient  utilization,  both  of  the  primary  production  assets 
and  capital  investments,  and  of  the  labor  resources.  Taking  this  circum¬ 
stance  into  account,  the  "Basic  Guidelines  for  the  Economic  and  Social  Devel¬ 
opment  of  the  USSR  in  the  Years  1986-1990  and  Up  to  the  Year  2000"  have  set 
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the  goal  of  "creating  a  unified,  nationwide  system  of  planning,  accounting, 
certification  and  rationalization  of  the  workplace"  as  one  of  the  most 
critical  [6],  This  illustrates  the  urgency  of  examining  the  current  status 
and  of  validating  strategies  to  improve  the  organization  of  the  work 
involving  certification  of  work  stations  in  the  machine  building  industry 
of  the  Ukrainian  SSR. 

By  certification  of  work  stations  we  understand  a  complex  of  engineering, 
technical,  organizational  and  social  measures  aimed  at  better  utilization 
of  the  internal  production  reserves  and  solving  of  socioeconomic  problems. 

Their  end  goal  is  to  determine  the  actual  state  of  the  technical-organizational 
level  of  the  work  stations  and  to  ascertain  the  degree  of  compliance  with  the 
standard  labor  organization  projects  and  prevailing  technical  norms  of  utili¬ 
zation  of  manpower  and  materialized  labor. 

During  the  certification  process,  goals  will  be  set  to  boost  the  productivity, 
improve  the  working  conditions  and  the  utilization  of  primary  production 
assets,  lower  the  net  costs  of  products,  and  guarantee  a  production  of  articles 
of  given  quality  with  continual  modernization  of  the  technology.  Certification 
orients  the  labor  collectives  toward  boosting  the  machine  and  equipment  shift 
operation  ratio  through  better  organization  of  the  work  process  and  produc¬ 
tion.  Compared  to  other  forms  of  improving  the  organization  of  production 
and  work,  the  principal  innovation  of  workplace  certification  rests  on  the 
fact  that  the  work  stations  (and  thereafter  the  section,  the  shop,  the  enter¬ 
prise  as  a  whole)  are  comprehensively  evaluated  in  terms  of  technical-economic, 
organizational-economic  and  social  factors.  As  a  result,  the  opportunity  is 
created  for  development  and  implementation  of  various  measures  to  boost  the 
production  efficiency  on  a  uniform  methodological  foundation,  organically 
interconnected,  with  more  concrete  goals. 

Generalization  of  the  experience  of  the  machine  building  enterprises  of  the 
Ukrainian  SSR,  as  well  as  the  literature  sources  [7-10],  enables  a  formula¬ 
tion  of  the  following  basic  merits  (advantages)  of  workplace  certification 
as  compared  to  other  NOP  measures: 

-  possibility  of  identifying  work  stations  not  complying  with  progressive 
technical  and  organizational  strategies,  guidelines,  or  normative  standards; 
development  and  implementation  of  measures  for  their  rationalization,  or  for 
elimination  of  obsolete  work  stations  if  rationalization  is  inadvisable; 
creation  of  new  work  stations  on  a  footing  of  progressive  strategies  and 
progressive  experience; 

-  boosting  the  shift  operation  ratio  of  equipment,  especially  the  most  pro¬ 
ductive  equipment,  by  transferring  to  these  the  production  of  articles  being 
turned  out  by  low-efficiency  or  underloaded  work  stations,  as  the  latter  are 
phased  out ; 

-  identification  of  reserves  for  lowering  the  labor  intensity  of  products 
and  implementation  of  corresponding  measures  to  upgrade  the  production,  work 
and  technological  processes; 
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-  verification  of  the  validity  of  the  material  and  labor  expenditure  norms 
being  used;  development  and  implementation  of  measures  to  upgrade  the  stan¬ 
dardization  process  and  Introduce  technically  validated  norms; 

-  taking  stock  of  work  stations  with  prevalence  of  low-skill,  manual, 
especially  heavy  physical  labor  and  formulation  of  target  programs  for  their 
ultimate  mechanization  and  automation; 

-  assessment  of  the  validity  of  employing  various  benefits  and  rewards  for 
adverse  working  conditions  and  implementation  of  measures  for  replacement  or 
modernization  of  work  stations  where  such  benefits  and  rewards  are  being 
practiced; 

-  substantial  improvement  in  the  productive  and  technological  structure  of 
capital  investments,  increased  share  of  resources  and  better  substantiated 
determination  of  ways  to  employ  them  in  the  reconstruction  and  retooling  of 
active  enterprises; 

-  more  efficient  production  through  reapportionment  of  the  production  program 
and  of  the  corresponding  material  and  labor  resources  from  backward  and  un¬ 
profitable  enterprises  and  industries  to  the  high-efficiency  industrial  plants, 
which  in  certain  cases  are  presently  being  used  beneath  their  capacity; 

-  more  valid  setting  of  limits  on  the  numbers  of  personnel  of  the  enterprises 
(associations)  and  improved  supervision  of  the  utilization  of  the  labor 
force; 

-  closer  coordination  between  the  creation  of  primary  production  assets  and 
number  of  work  stations,  on  the  one  hand,  and  the  labor  resources,  both  those 
being  organized  on  the  national  or  republican  level,  and  those  organized  for 
particular  regions  or  districts,  on  the  other  hand; 

-  creation  of  the  prerequisites  for  a  more  concrete  training  and  upgrading 
of  skills  of  the  workforce,  taking  into  account  the  actual  needs  of  the 
enterprises  (production  associations)  of  the  machine  building  sectors; 

-  possibility  of  substantial  improvement  in  the  system  of  labor  resource 
management  on  the  part  of  the  local  councils  of  people’s  deputies. 

In  our  country  [l.e.,  the  Ukraine],  the  Dnepropetrovsk  Combine  Factory  Imeni 
Voroshilov  has  become  the  foremost  enterprise  actively  conducting  a  program 
of  certification  and  rationalization  of  work  stations,  achieving  significant 
economic  gains.  In  particular,  with  the  help  of  the  scientists  and  experts 
of  the  Dnepropetrovsk  State  University,  this  organization  was  first  in  dis¬ 
covering  that  further  growth  of  production  was  being  held  back,  not  by  a 
deficiency  of  labor  resources  (manpower),  but  by  a  surplus  of  work  stations, 
some  of  which  the  enterprise  had  Itself  created  in  a  hasty  and  scientifically 
unfounded  manner.  Moreover,  as  an  inventory  of  the  work  stations  made  clear, 
some  of  the  equipment  had  become  hopelessly  backward. 
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In  consideration  of  the  positive  experience  amassed  by  the  Dnepropetrovsk 
Combine  Plant  imeni  Voroshilov  and  a  number  of  other  machine  building  enter¬ 
prises  of  Moscow,  Leningrad,  Gorkiy,  Lvov  and  Krasnodar  in  the  area  of  inven¬ 
tory  and  rationalization  of  work  stations  from  the  standpoint  of  bringing  them 
into  compliance  with  the  needs  of  NOP,  the  CPSU  Central  Committee  in  1984 
adopted  the  resolution  "Concerning  the  work  experience  of  the  collective 
of  the  Dnepropetrovsk  Combine  Plant  imeni  Voroshilov  in  raising  the  effective¬ 
ness  of  utilization  of  production  capacities  on  the  basis  of  a  program  of 
workplace  certification  and  rationalization."  This  resolution  became  a 
powerful  motive  in  the  activation  of  programs  for  workplace  certification 
and  rationalization  in  the  industrial  sectors  (foremost  the  machine  building 
sector)  of  the  tJkrainian  SSR.  As  a  result,  the  isolated  or  episodic  imple¬ 
mentation  of  workplace  improvement  programs  gave  way  to  a  massive  workplace 
certification  and  rationalization. 


The  certification  system  is  based  on  a  point  evaluation  for  analysis  of  the 
integrated,  adjusted  and  specific  indicators  of  the  workplace  levels.  The 
integrated  workplace  level  (Y^  )  is  computed  by  the  formula  [11]: 
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where  is  the  technical-economic  level  of  the  work  station;  is  the  level 

c 

of  organization  and  standardization  of  the  work  station;  Y^  is  the  level  of 
the  working  conditions  at  the  work  station  (RM) ;  Y^  is  the  adjusted  level  of 
the  work  station  according  to  the  particular  characteristics. 

In  evaluating  the  technical-economic  level  of  the  work  station  (adjusted 
index  Y^)  it  is  recommended  to  employ  the  specific  indexes  characterizing 
the  economic  effectiveness  of  the  RM  ($^) ,  the  technical  level  of  the  RM  (^2^’ 
the  level  of  equipment  of  the  RM  ,  and  the  occupied  time  of  the  worker 
per  shift  (^^) J  to  measure  the  level  of  organization  and  standardization  of 
work  (adjusted  index  Y^)  it  is  recommended  to  use  the  indexes  of  RM  space 
and  planning  ($^) ,  organization  of  the  RM  attendance  (^g) >  division  of  labor 
and  cooperation  ($y),  and  quality  of  work  standardization  (^g) >  to  evaluate 
the  level  of  working  conditions  (adjusted  index  Y^)  it  is  recommended  to  use 
the  sanitary-hygienic  working  conditions  ($g) ,  the  level  of  mechanization 
and  whether  or  not  heavy  physical  work  is  involved  >  the  labor  safety 

rules  psychological-physiological  working  conditions  and  the 

esthetics  of  the  work  station  * 
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Analysis  of  any  of  the  specific  indexes  (from  to  characterizing  the 

work  station  is  done  by  comparing  the  actually  achieved  values  with  the  norm. 
The  norm  is  taken  to  he  the  requirement  of  approved  standards  (GOST,  OST  or 
RST) ,  the  standard  work  organization  projects  (charts),  or  the  interdepart¬ 
mental,  departmental  and  progressive  factory  norms.  If  for  whatever  reason 
there  is  no  norm,  an  expert  appraisal  is  warranted.  This  should  take  into 
account  the  recent  Soviet  and  worldwide  attainments  and  the  accumulated 
progressive  experience  of  the  sector  being  analyzed. 

If  the  actual  values  of  the  parameters  of  a  factor  fully  comply  with  the 
norm  as  established  during  the  course  of  the  certification  by  the  committees 
of  the  workshops  and  other  structural  subdivisions,  each  specific  index  (from 
to  receives  an  evaluation  of  0.25;  in  event  of  total  or  partial  non- 

compliance  between  the  actual  values  of  the  parameters  and  the  norm,  the 
factor  receives  a  zero  score. 

In  view  of  the  above,  the  adjusted  indexes  for  the  technical  level  of  the 
work  station,  the  level  of  organization  and  standardization  of  the  work  at 
the  station,  and  the  level  of  the  working  conditions  are  defined  as  the  sum 
of  the  numerical  values  of  the  specific  indexes  (factors)  which  determine 
them,  i.e. , 
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A  work  station  (the  "arena. of  work"  in  the  expressive  phrase  of  Karl  Marx) 
[12]  is  deemed  certified  under  the  following  conditions:  1)  the  number  of 
specific  indexes  not  complying  with  the  norm  which  are  used  in  the  evaluation 

of  Y^  and  Y^  should  not  exceed  one;  2)  the  number  of  adjusted  Indexes 
12  3 

having  a  score  of  0.75  (i.e.,  one  of  the  specific  indexes  does  not  comply 
with  the  norm  and  is  equal  to  zero)  should  not  be  greater  than  two  out  of 

three;  3)  the  integrated  value  of  the  index  Y^^  should  be  no  lower  than  0.85. 

The  scale  and  effectiveness  of  the  workplace  certification  program  are 
impressive,  as  indicated  by  the  efforts  of  both  the  sectoral  and  the  terri¬ 
torial  economic  management  agencies.  As  shown  by  a  correlation  of  the  data 
of  the  Ukrainian  SSR  State  Work  Commission  [13],  as  well  as  data  of  other 
offices  obtained  by  the  author  during  direct  study  of  the  experience  of 
certification  at  the  ministries  and  offices,  notable  contrasts  still  prevail 


44 


in  both  the  scale  and  (particularly)  in  the  outcome  of  the  workplace  certifi¬ 
cation  measures.  Insofar  as  the  ministries  and  offices  expeditiously  furnish 
their  enterprises  and  organizations  with  procedural  recommendations  or  instruc¬ 
tions  on  the  workplace  certification  and  rationalization  program,  establish 
the  time  frame,  continually  supervise  the  implementation  and  concern  them¬ 
selves  with  the  results,  high  effectiveness  is  generally  achieved.  Where 
this  is  not  practiced,  the  return  on  time  and  resources  spent  for  the  work¬ 
place  certification  and  rationalization  is  very  poor. 

In  particular,  as  the  investigations  revealed,  the  workplace  certification 
program  is  well  organized  at  the  enterprises  and  associations  of  the  Ministry 
of  the  Automobile  Industry,  Ministry  of  Agricultural  Machinery,  Ministry  of 
Energy,  Ministry  of  the  Petrochemical  Industry,  Ministry  of  Ferrous  Metals, 
Ministry  of  the  Chemical  Industry,  Ministry  of  Fertilizers,  as  well  as  the 
Ministry  of  the  Coal  Industry,  Ministry  of  Ferrous  Metals,  Ministry  of  Resi¬ 
dential  Construction  and  Ministry  of  the  Food  Industry  of  the  Ukrainian  SSR, 
where  in  1984  1. 5-4.0  times  more  workers  and  1.2-2  times  more  work  stations 
per  thousand  work  stations  undergoing  certification  were  released,  as  compared 
to  the  average  of  the  republic’s  Industries.  This  testifies  to  the  goal- 
oriented  work  of  the  engineers,  technicians  and  economists,  the  communist 
party  and  labor  union  organizations  of  the  enterprises  in  the  above  ministries 
and  agencies  in  the  implementation  of  the  workplace  certification  program  and 
promotion  of  the  principles  of  NOP. 

At  the  same  time,  the  analysis  revealed  that  the  indexes  of  worker  and  work 
station  release  per  thousand  at  the  enterprises  and  associations  of  38  in¬ 
vestigated  ministries  and  agencies  of  Union  and  Union-republic  level  did  not 
exceed  50  percent  of  the  average  republic  level  in  10  of  them  (26.3  percent 
of  the  total  number) ,  varied  between  51  and  70  percent  in  8  of  them  (21.1  per¬ 
cent),  and  varied  between  71  and  99  percent  in  3  of  them  (7.9  percent). 
Specifically,  the  criteria  of  effectiveness  of  the  workplace  certification 
are  very  low  at  the  enterprises  (associations)  of  the  Ministry  of  the  Petro¬ 
chemical  Industry,  Ministry  of  the  Coal  Industry,  Ministry  of  Power  Machinery, 
Ministry  of  Instruments  and  Appliances,  Ministry  of  the  Timber  and  Paper 
Industry,  Ministry  of  the  Food  Industry,  Ministry  of  Energy  of  the  Ukrainian 
SSR,  Ministry  of  Construction  Materials  of  the  Ukrainian  SSR,  Ministry  of 
Light  Industry  of  the  Ukrainian  SSR,  the  Fruit  and  Wine  Administration,  the 
Ministry  of  the  Meat  and  Milk  Industry  of  the  Ukrainian  SSR,  and  several 
others. 

As  was  pointed  out,  the  most  notable  results  with  respect  to  workplace 
certification  and  rationalization  were  achieved  at  the  machine  building 
enterprises  (associations),  so  that  in  1984  there  were  7000  workers  freed 
up  and  nearly  13.6  million  rubles  of  primary  production  assets  disengaged. 

A  significant  increase  in  labor  productivity  was  achieved,  while  the  overall 
economic  impact  from  elimination  of  the  backward  work  stations  amounted  to 
almost  37  percent  of  the  total  figure  from  the  entire  array  of  organizational- 
technical  NOP  measures  (cf.  table). 
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Influence  of  Workplace  Certification  and  Kationalization  on  the 
Technical-Economic  Indexes  of  Ukrainian  SSR  Machine  Building  in 
1984 
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Key: 
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The  workplace  certification  program  has  been  most  effective  at  the  machine 
building  enterprises  of  the  Dnepropetrovsk  oblast.  Specifically,  as  a 
result  of  implementation  of  the  corresponding  measures  in  1980-1983  at  the 
Dnepropetrovsk  Combine  Plant  imenl  Voroshilov,  more  than  800  work  stations 
have  been  brought  up  to  the  level  of  contemporary  requirements  and  670 
backward  stations  have  been  eliminated,  in  place  of  which  367  new  high- 
efflciehcy  work  stations  have  been  created;  the  workforce  has  been  reduced 
by  nearly  300  persons.  Moreover,  in  connection  with  the  elimination  of  back¬ 
ward  work  stations  during  the  aforementioned  period,  2900  m2  of  production 
space  and  649  units  of  equipment  have  been  disengaged,  the  sale  of  which  has 
produced  nearly  1  million  rubles.  As  a  result  of  Implementation  of  the  men¬ 
tioned  measures  in  only  four  years  the  factory’s  collective  has  boosted  the 
volume  of  production  by  31  percent  and  increased  labor  productivity  by  41.8 
percent  with  a  9.2  percent  increase  in  wages  [14].  In  the  period  from  1981 
through  1983  the  net  cost  of  products  was  cut  by  8  percent,  as  compared  to 
the  7  percent  called  for  by  the  plan;  income  rose  by  53.5  percent,  compared 
to  45  percent  planned;  the  specific  share  of  high  quality  products  amounted 
to  66.8  percent  (plan  64.4  percent)  [15].  In  1979-1984,  the  return  on  assets 
increased  by  10.8  percent  at  the  plant  [16].  In  1984-1985,  workplace  certi¬ 
fication  at  the  plant  also  produced  significant  achievements;  the  equipment 
shift  operation  ratio  was  boosted,  the  level  of  utilization  of  production 
capacities  was  increased  to  96  percent,  and  the  share  of  products  with  the 
State  Seal  of  Quality  (DZYa)  increased  to  80  percent. 

The  entire  increase  in  volume  of  production  during  the  11th  Five  Year  Period 
was  achieved  by  the  plant  at  the  expense  of  higher  labor  productivity,  the 
annual  mean  increase  in  which  was  greater  than  8  percent.  The  deliveries  of 
agricultural  machinery  (beet  loading  and  root  gathering  machines)  were  fully 
carried  out  in  the  allotted  time,  in  compliance  with  the  contracts  and  agree¬ 
ments.  Worker  turnover  was  reduced  and  lost  work  time  minimized  [17].  The 
social  activism  of  the  workers  increased:  over  the  five  year  period  the 
number  of  production  workers  who  voluntarily  reviewed  the  production  norms 
tripled  [18]. 

The  experience  of  a  number  of  other  enterprises  of  the  region  is  also  of 
definite  interest.  Thus,  six  months  after  initiation  of  serial  manufacture 
of  products  at  the  Dnepropetrovsk  Machine  Building  Plant  imeni  Lenin  a  cer¬ 
tification  of  the  technological  processes  is  being  effected.  This  should 
reveal  the  most  rational  methods  of  production  of  parts  and  assemblies  and 
discover  possibilities  for  utilization  of  new  progressive  equipment,  high 
performance  tools  and  attachments ,  and  modern  methods  of  quality  assurance 
in  a  setting  of  dynamic  multiple-item  manufacture.  As  a  result  of  the  work 
during  the  11th  Five  Year  Period,  the  annual  mean  rates  of  increase  in  labor 
productivity  amounted  to  5.5  percent,  the  manufacture  of  products  with  the 
DZYa  exceeded  65  percent  of  the  volume  of  products  subjected  to  certification, 
and  an  economic  impact  of  nearly  5  million  rubles  was  achieved. 

The  Dnepropetrovsk  Metallurgical  Equipment  Plant  (DZMU)  is  characterized  by 
a  customized  type  of  production.  The  brigade  (work  team)  form  of  labor 
organization  is  common  here — more  than  85  percent  of  the  workers  at  the  plant 
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are  assembled  in  284  brigades.  The  DZMU  is  conducting  a  certification  of 
the  brigades  for  the  purpose  of  determining  the  actual  efficiency  of  the 
brigade’s  manufacturing  activity  and  its  potential.  In  the  course  of  such 
certification,  they  are  analyzing  the  available  reserves,  outlining  ways  to 
utilize  them,  and  studying  the  causes  of  negative  departures  from  the 
established  assignments,  norms,  standards  and  work  charts.  At  present,  the 
plant  has  progressed  from  certification  of  the  brigades  to  certification  of 

the  workshops. 

It  must  be  pointed  out  that  high  efficiency  of  workplace  certification  and 
rationalization  measures  is  generally  achieved  where  they  are  treated  as  a 
continual  program  for  mobilization  of  the  internal  production  reserves.^  Thus, 
at  the  Production  Association  "Terminal"  (Vinnitsa) ,  a  workplace  certifica¬ 
tion  program  commenced  as  early  as  1980.  The  main  emphasis  was  placed  on 
taking  low-efficiency  and  obsolete  work  stations  out  of  service,  mechaniza¬ 
tion  and  automation  of  the  production  processes,  and  retooling.  In  1980-1983 
the  association  introduced  100  industrial  robots  and  other  robotlike  appli¬ 
ances,  20  ASUTP  [automated  process  control  systems]  and  SAPR  [computer-aided 
design  systems].  The  labor  productivity  grew  by  25.7  percent,  solely  due  to 
the  increased  technical  level  of  production.  The  number  of  work  stations 
organized  on  standard  design  principles  reached  65  percent,  the  level  of 
use  of  technically  verified  norms  reached  97.5  percent,  and  the  annual  growth 
in  labor  productivity  from  the  NOP  measures  amounted  to  more  than  4  percent. 

On  the  whole,  introduction  of  the  workplace  certification  system  in  the 
aforementioned  period  enabled  748  workers  to  be  freed  up  and  the  labor  pro¬ 
ductivity  to  increase  by  66.5  percent.  In  1984  the  "Terminal'  association 
eliminated  an  additional  125  low-performance  work  stations  during  the  course 
of  a  certification,  freed  up  215  workers  and  disengaged  123  pieces  of  equip¬ 
ment  and  780  m^  of  production  space  [13]. 

Correlation  of  the  results  of  workplace  certification  and  rationalization  on 
the  territorial  level  likewise  testifies  to  a  significant  variability  of  the 
change  in  the  basic  indexes  characterizing  their  effectiveness.  Depending 
on  the  level  of  effectiveness  of  the  workplace  certification  programs,  all 
oblasts  of  the  republic  can  be  conditionally  categorized  under  three  groups. 

The  most  successful  in  such  programs  are  the  Dnepropetrovsk,  Zaporozhye, 
Poltava,  Kharkov,  Vinnitsa  oblasts  and  the  city  of  Kiev,  where  1. 1-3.0  times 
more  workers  and  1.02-1.75  times  more  work  stations  per  thousand  work  sta- 
tions  undergoing  certification  were  disengaged  than  the  average  for  the 

republic. 

The  second  group  of  regions  where  the  specific  weight  of  goods,  primary 
production  assets  and  numbers  of  industrial  workers  nearly  corresponded  to 
that  of  the  indexes  characterizing  effectiveness  of  the  workplace  certifi- 
cation  program  includes  Donetsk,  Kirovograd,  Kiev,  Ternopol,  Chernovtsy, 
Cherkassy,  Odessa  and  Kherson  oblasts. 

In  other  regions  of  the  republic  (Voroshilovgrad,  Sumskiy,  Volynskiy,  Zhito¬ 
mirskiy,  Zakarpatskiy,  Ivano-Frankovskiy,  Lvov,  Khmelnitskiy,  Chernigov, 
Crimean  and  Mikolayevskiy  oblasts),  the  return  on  time  and  resources  invested 
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in  the  workplace  certification  programs  is  still  slight.  In  these  regions, 
the  workers  released  were  1.51-2.15  times  fewer  and  the  eliminated  work 
stations  were  1. 4-2.0  times  fewer  than  the  figure  for  the  republic  as  a 
whole.  This  indicates  a  poor  level  of  organizational  and  methodological 
work  with  the  certification  program  in  the  mentioned  regions  and  the  neces¬ 
sity  of  elaborating  and  executing  a  complex  of  supplementary  measures  to 
substantially  Improve  the  programs  [13]. 

It  must  be  recognized  that  heretofore  only  the  most  obvious  reserves  have 
been  tapped  during  implementation  of  the  workplace  certification  and  rationali¬ 
zation,  and  the  most  potent  reserves,  such  as  can  produce  fundamental  changes 
in  the  organizational  and  production  structure  of  the  enterprises,  a  savings 
on  labor  resources,  and  a  transition  to  fundamentally  new  generations  of 
machinery,  equipment,  and  technologies,  have  not  yet  been  brought  into  play. 

For  example,  in  1984  there  were  515,200  work  stations  at  the  Investigated 
enterprises  of  11  Union  machine  building  ministries  located  in  the  Ukrainian 
republic,  of  which  425,400  (82.6  percent)  were  certified  and  89,800  (17.4  per¬ 
cent)  not  certified,  while  only  6,000  (1.2  percent)  of  the  noncertifled  sta¬ 
tions  were  eliminated.  Hence,  we  may  conclude  that  83  of  every  100  work  sta¬ 
tions  fully  comply  with  the  prevailing  requirements  of  scientific-technical 
progress  and  NOP;  around  16  require  rationalization  and  only  one  work  station 
is  eliminated  on  account  of  obsolescence  and  physical  deterioration. 

But  such  conclusions  as  to  the  level  of  sophistication  of  the  technical  out¬ 
fitting  of  the  work  stations  are  not  entirely  correct,  since  they  do  not 
accord  with  the  data  of  a  onetime  investigation  of  the  age  makeup  of  the 
fleet  of  metalworking  equipment,  carried  out  by  the  statistical  agencies  in 
February  1981.  In  accordance  with  this,  of  the  total  fleet  of  metal-cutting 
lathes  55.4  percent  had  up  to  10  years  in  age  (which  in  the  opinion  of 
experts  [19]  nearly  corresponds  to  the  optimal  service  life  of  metal-cutting 
lathes),  31.2  percent  were  between  10  and  20  years,  9.4  percent  between  20 
and  30  years,  and  4  percent  above  30  years.  Even  on  the  basis  of  the  1975- 
dated  depreciation  norms,  according  to  which  the  mean  standardized  operating 
period  of  metal-cutting  lathes  is  approximately  18  years,  we  must  acknowledge 
that  a  minimum  of  13.4  percent  of  the  lathe  work  stations  in  the  machine 
building  industry  of  the  republic  are  clearly  obsolete  and  in  need  of  elimi¬ 
nation  (and  not  the  1.2  percent  established  by  the  certification  program  in 
1984) . 

Such  discrepancies  testify  to  the  inadequate  methodology  of  the  workplace 
certification  programs  and  substantial  deficiencies  in  utilization  of  the 
economic  mechanism,  particularly  such  elements  thereof  as  payment  for  assets 
and  distribution  of  income  from  sale.  In  accordance  with  the  regulations  in 
force  for  more  than  20  years  (since  1965),  payment  for  obsolete  and  depreci¬ 
ated  facilities  at  the  disposal  of  an  enterprise  is  made  from  the  available 
surplus  income,  which  appears  as  such  in  the  budget.  Practically  speaking, 
the  keeping  of  machinery  whose  service  life  exceeds  the  standard  has  almost 
no  effect  on  the  basic  technical— economic  indexes  of  the  enterprises  or 
associations  and  does  not  influence  the  size  of  their  economic  incentive 
funds. 
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Therefore,  it  is  necessary  to  encourage  the  removal  from  service  of  obsolete 
and  physically  depreciated  primary  production  assets  and  close  down  backward 
work  stations.  It  should  be  pointed  out  that  the  material  (particularly,  the 
financial)  preconditions  for  this  already  exist  in  the  form  of  the  deprecia¬ 
tion  deductions.  Unfortunately,  to  the  present  day  these  deductions  are  not 
being  fully  utilized.  Thus,  in  1984  the  depreciation  norm  for  complete  re¬ 
placement  of  production  assets  of  industry  as  a  whole  was  approximately  3.5 
percent,  of  which  4.0  percent  went  to  machinery  and  equipment,  which  corre¬ 
sponded  to  a  standard  service  life  of  30  and  25  years  for  these  facilities; 
but  in  fact  the  removal  from  service  amounted  to  1.4  and  2.5  percent  of  the 
figure  at  the  commencement  of  the  year.  Approximately  the  same  relationship 
is  characteristic  of  machine  building  and  metalworking  in  the  republic. 

It  is  necessary  to  stress  the  difficulties  Involved  in  the  methodology  of 
work  site  certification  at  the  enterprises.  The  industrial  enterprises  of 
the  republic  employ  for  this  purpose  the  "methodological  recommendations... 

[11] ,  ratified  by  the  Ukrainian  SSR  State  Work  Commission  and  approved  by 
the  coordinating  committee  of  the  republic’s  comprehensive  scientific- 
technical  target  program  "Work"  in  1983.  At  the  same  time,  these  recommenda¬ 
tions  are  essentially  geared  to  organization  of  the  workplace  certification 
program  of  the  machine  building  enterprises  (associations) .  For  the  time 
being,  creation  of  a  unified  methodological  foundation  for  widespread  certi¬ 
fication  and  rationalization  of  work  stations  in  other  branches  of  industry 
and  the  economy  is  proceeding  slowly. 

Thus,  utilization  of  the  potentialities  of  workplace  certification  and 
rationalization  in  the  machine  building  industry  of  the  Ukrainian  SSR  is 
still  far  from  complete.  In  order  to  expand  the  scale  and  boost  the  economic 
effectiveness  of  workplace  certification  and  transform  it  into  a  permanent 
factor  of  acceleration  of  the  scientific- technical,  organizational,  and 
socioeconomic  progress,  in  our  opinion  the  following  steps  should  be  taken: 

1.  Assure  a  close  connection  between  the  workplace  certification  programs 
and  the  economic  organizational  measures  to  expand  economic  self-sufficiency 
and  strengthen  the  responsibility  of  the  associations  and  enterprises;  in 
particular: 

-  in  the  case  of  workplace  certification  and  rationalization,  concentrate  on 
upgrading  the  organizational- technical  level  of  each  work  station,  increasing 
the  workload  and  the  shift  operation  ratio  of  machinery  and  equipment,  rational 
utilization  of  the  workforce,  and  prevention  of  unwarranted  creation  of  addi¬ 
tional  work  stations  when  those  already  present  are  underutilized; 


-  a  well  orchestrated  certification  program  with  the  direct  participation  of 
the  foremost  workers  and  innovators  and  the  production  brigade  members, 
cooperating  with  scientific  research  and  design  development  organizations, 
scientific— technical  societies,  inventors  and  rationalizers  [efficiency 
experts] ; 

-  implement  the  certification  program  in  an  atmosphere  of  publicity,  using  it 
to  create  a  resource-husbanding  attitude  among  the  workers,  technicians  and 
employees  toward  the  production  process  and  a  sense  of  responsibility  for 
their  work  station. 
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2.  Strengthen  the  planning  foundation  in  the  organization  of  the  workplace 
certification  programs.  The  workplace  certification  measures  should  be 
Included  in  the  technological  and  financial  plan  of  the  enterprises  and  the 
contract  of  the  collectives. 

3.  Implement  a  gradual  transition  from  certification  of  the  individual  work 
stations  to  certification  of  the  sections,  workshops,  production  processes 

and  enterprises  as  a  whole.  This  will  allow  the  development  of  a  well  grounded 
program  of  workplace  modernization,  removal  of  the  backward  segments  from 
service,  and  concentration  of  the  work  resources  on  the  more  productive 
equipment . 

4.  Combine  the  fundamental  ideas  and  propositions  of  workplace  certification 
and  rationalization  with  the  Shchokinskly  method  of  production  intensifica¬ 
tion  and  labor  productivity  increase.  This  could  greatly  enlarge  the  volxjme 
of  production  with  a  lower  number  of  workers  through  the  development  and 
adoption  of  progressive  labor  norms,  unification  of  related  professions  and 
enlargement  of  the  machine  attendance  zones,  improvement  in  the  structure 

of  management  and  centralization  of  factory  facilities,  thereby  assuring  a 
significant  economic  and  social  effectiveness. 

5.  Improve  the  organization  of  the  programs  selling  off  obsolete  equipment 
as  determined  during  the  workplace  certification. 

6.  Synchronize  (wherever  possible)  the  workplace  certification  program  with 
the  quality  certification  program  of  industrial  products. 

7.  Carry  out  (in  the  workplace  certification  process)  a  mandatory  examination 
of  the  quality  indexes  (structure,  years  of  service,  down  time  factor  and 
coefficient  of  introduction)  of  the  fleet  of  metalworking  equipment  and 
supplementation  of  the  prevailing  procedural  recommendations  [11]  with  a 
special  clause  regarding  the  allowable  intervals  of  service  of  the  machinery 
and  equipment  in  use  at  the  enterprise. 
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^ogress^  Vasin:  "Machine  Reliability:  Machine  Building— Gatalyst  of 


2^exj^  The  MNTK/Intersectorial  scientific  and  technical  com¬ 
plexes  which  are  now  being  formed  in  the  country  are  a  new 
type  of  a  union  of  science  with  production.  They  are  in¬ 
tended  to  speed  up  our  advance  on  the  main  routes  of  scien¬ 
tific  and  technical  progress.  The  complex  "Machine  Relia¬ 
bility"  is  being^  created  under  the  aegis  of  the  USSR  Academy 
Sciences.  This  indicates  what  major  importance  the  staff 
of  Soviet  scientists  attaches  to  increasing  the  reliability 
of  modern  equipment. 


Situation 

i?  machine  building  which  are  classified  as  "eternal."  One 
At  iaS  Pro^em  of  the  reliability  of  machines,  parts,  and  structures, 

silf  fL  equipment  development  it  crops  up  in  a  new  form,  announces  it- 

and  requires  all  the  greater  efforts  and  ex- 

a  cSt^aJne^sPd^I^  ®  imderstandable :  the  breaking  of  the  wheel  of 

a  cart  harnessed  to  oxen,  of  a  motor  vehicle,  and  an  airplane  comine  in  for  a 
landing- these  differ  in  their  consequences.  ^  m  lor  a 

Pro^em  has  become  e^eclally  sharp  in  the  era  of  the  NTR 
vfni?  and  technical  revolutlor^  The  latest  equipment  all  the  more  con- 

+hp  corr^orates  the  well-known  rule— the  more  complicated  the  machine 

president  of  the  USSR  Academy  of  Sciences,  academician  K.  V.  Frolov: 
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"Automated  ecjuipment  is  intended  to  make  up  for  the  labor  shortage.  Modern 
production  has  become  saturated  with  the  most  complex  machines  and  units 
which,  naturally,  require  additional  labor  expenditures  for  repair  and  main¬ 
tenance.  In  the  future  these  expenditures,  if  equipment  reliability  and  dur¬ 
ability  remain  at  the  present  level,  will  grow  even  greater.  As  a  result, 
we  will  not  be  able  to  realize  any  savings  in  human  resources i  the  work 
force  will  simply  be  transferred  from  the  production  area  to  the  maintenance 
and  repair  sphere." 

To  avoid  this  and  to  drive  the  phantom  machines  out  of  sight,  it  is  necessary 
to  develop  new  approaches  to  the  old  problem  of  reliability — both  in  its 
scientific  and  its  practical  aspects. 

However,  the  urgency  of  the  reliability  problem  has  Intensified  sharply  not 
only  for  the  latest  machines  but  also  for  the  ordinary  ones  remaining  from 
the  past.  With  an  Increase  in  the  tempo  of  production,  loads  are  also  un¬ 
avoidably  growing  on  the  equipment,  so  to  speak,  of  the  pre-NTR  model.  Be¬ 
sides  that,  an  additional  burden  of  responsibility  has  fallen  on  Itj  for  you 
see,  machines  only  in  rare  cases  operate  like  Kipling's  cat  that  worked  by 
itself}  more  often  they  play  the  role  only  of  elements  in  a  complex  technical 
or  production  system  operating  at  a  modern  high-speed  rhythm,  and  their  break¬ 
down  nearly  always  involves  the  stoppage  of  this  entire  expensive  "super¬ 
machine  . " 

As  a  result,  during  the  period  of  planned  operation,  the  expenditures  to 
maintain  and  repair  some  machines  exceed  by  several  times  the  cost  of  manu¬ 
facturing  them.  The  replacement  of  worn-out  parts  alone,  according  to  data 
of  corresponding  member  of  the  USSR  Academy  of  Sciences  P.  N.  Belyanin,  costs 
our  countiy  about  12  billion  rubles  a  year.  And  this  is  along  with  the  fact 
that  the  reliability  indicators  for  the  most  complex  and  crucial  equipment 
produced  by  advanced  sectors  have  been  significantly  Improvedi  as  the  academ¬ 
ician  G.  P.  Svlshchev  writes,  aircraft  engines  have  a  service  life  of  up  to 
20,000  hours,  civil  aviation  aii^lanes  and  large-scale  technological  com¬ 
plexes — up  to  20  years,  and  thermal  power  plants — up  to  40  years. 

Paths 

Thus,  the  task  is  to  sharply  increase  (understandably  within  the  framework 
of  economic  and  engineering  expediency)  the  reliability  both  of  single-design, 
especially  complicated  equipment  as  well  as  mass  machine  building  production. 

"It  is  impossible  to  achieve  this  goal  without  the  energetic  assistance  of 
science,"  the  academician  K.  V.  Frolov  maintains.  Therefore,  in  the  USSR 
Academy  of  Sciences  a  department  on  the  problems  of  machine  building,  mechan¬ 
ics,  and  control  processes  was  recently  created,  new  research  institutes  are 
being  organized,  the  MNTK  "Machine  Reliability"  is  being  formed  and  searches 
are  being  carried  out  for  other  types  of  close  interaction  with  the  sector 
Nll's/sclentific  research  institute^,  KB's^esign  bureau^,  and  scientific 
production  associations.  The  USSR  Council  of  Ministers'  Machine  Building 
Buro  has  prepared,  jointly  with  the  Academy  of  Sciences,  a  program  of  long- 
range  basic  research.  Great  efforts  and  preparation  for  reorganizing  work 
are  also  required  of  the  machine  building  enterprises.  Reliability  is  being 
lost  at  various  levels. 
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The  most  accessible  level  is  labor  and  technological  discipline.  For  examnle 

dleseV  V  ^  defects  in  structures  and  threatens  to  put 

diesel  locomotives,  railroad  cars,  motor  vehicles,  tractors,  and  combines  out 

products  are  made  with  deviations  from  GOST^l-Union 

technologica/^cuSStlon. 

were  we  see  the  effect  of  the  many  years  of  pursuing  quantity  over  aualitv 
e^nomy  not  in  an  intelligent  way,  but  for  show— much\ore  mJterial^S  thei 

manufacture.  These 

of  S'??!!  ?  of  increasing  reliability  will  be  eliminated  as  the  result 

measures  set  Iqr  the  27th  GPSU  Congress— bringing 
S SorSS  increasing  the  material  motivation  and^sponsibllfty^ 

of  workers,  reorganizing  the  economic  mechanism. 

The  second  layer  of  the  problem  is  an  obsolete  or  maybe  semi-primitive  nro 

o?  s:' 

enterprises  not  to  depend  on  a  supplier,  to  have  everyiliing  their  wav  ThP 

However,  even  with  a  well- organized  production  it  is  impossible  to  get  the 

n!^!v°  ®P®J^daW.e  and  durable  modern  equipment  going  if  its  creators  do 
not  have  a  proper  esqperimental  and  computer  facilitv  i+  enters  do 

the  main  areas  to  concentrate  the  efforts  of  sciLtlsts. 

Strategy 

£jlg?^^H?Ss  thS  machine  tool  is  established  dnr»ing  their 

g  .  How  is  this  task  accomplished  in  usual  practice? 

then  they  manufacture  a  model  of  the  /  whole  and  works  up  the  design; 

It.  tasting  and  e:^enS  o^ar^Ln  LgS  deSftS:?^ 
discovered,  statistical  material  is  acpiimnT^»+o^  deficiencies  are  gradually 
machine  breakdowns.  The  desla-n^^-r  mat  oji  increased  parts  wear  and 

the  plant  produces  a  Sail  seSS  appropi^te  changes  to  the  plan, 

oal  data  collection  iSfaSS  ^  operation  and  statisti- 

so  that  a  properly  finished  machine  ann  repeated  several  times 

happens  that  a  .^chine  r.y  have^^SL^fr^^^^^eo^L”  :S4^S3-peSod. 

bmty°^’to  «le'^lLl^^7operation  o?the"  information  on  relia- 

of  Physics  and  aechfaJ^rcompS^^cifln^!  <=J^*bd  o,^P"ont--»ith  the  help 
casting  methods,  and  with  the  heln  nf  +h  +  a*  modeling  and  fore- 

at  test  stationL^eS  it  ll  "“^'>1^  “b  and 

future  loads.  PossiUe  to  produce  the  entire  spectrum  of 
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A  similar  approach  must  also  be  taken  in  other  sectors  on  a  broad  scale. 
Consequently,  it  is  necessary  to  develop  appropriate  methods  and  techniques 
and  create  testing  and  diagnostic  equipment  operating  interdependently  with 
computer  equipment.  Much  of  this  has  already  been  done  in  the  Institute  of 
Machine  Building  imeni  Blagonravov  of  the  USSR  Academy  of  Sciences,  in  TsAGI 
Central  Institute  of  Aerohydrodynamics  imeni  N.  Ye.  Zhukovski^,  MVTU/Moscow 
Higher  Technical  School  imeni  N.  E.  Bauman7 ,  TsNII^^entral  Scientific 
search  Institute/  imeni  Krylov,  the  NPO/scientific  industrial  association 
TsNIITMASH/Gentral  Scientific  Research  Institute  of  Heavy  Machinery/,  "tbe 
Institute  of  Electric  Welding  of  the  UkSSR  Academy  of  Sciences,  and  at  other 
scientific  centers. 

According  to  modern  ideas,  the  designer  must  not  adapt  himself  to  materials 
which  industry  has  already  produced  but  "design"  them  for  specific  purposes. 
There  is  a  great  scientific  reserve  in  this  area. 

Take  composites— polymer  materials  reinforced  in  strictly  fixed  directions 
with  fibers  (made  of  glass,  carbon,  boron,  etc.).  The  firmness  and  hardness 
of  a  part  made  of  such  material  can  be  several  times  greater  than  metal.  It 
is  proposed  with  good  reason  to  make  even  springs  and  universal  joint  shafts 
for  motor  vehicles,  crucial  structures  for  robots  and  other  equipment  from 
composites--their  weight  is  often  cut  in  half  and  durability  increases. 

The  use  of  modem  design  methods,  the  use  of  effective  materials  and  techno¬ 
logies— this  is  one  of  the  facets  of  the  deep-seated  problem  of  reliability. 
There  is  also  another  that  is  no  less  important.  The  durability  and  effici¬ 
ency  of  a  machine,  which  are  established  in  the  plan,  must  be  provided  during 
its  manufacture  and  maintained  in  operation.  Therefore,  a  question  now 
comes  to  the  forefront:  is  the  manufacturer  capable  of  seeing  clearly,  of 
fixing  the  sizes  of  the  parts,  the  condition  of  the  machined  surface,  the 
residual  stresses,  and  the  operator — have  damages,  e.g.,  the  formation  of 
microfractures,  accumulated  in  the  material?  Complex  measuring,  testing 
and  control  equipment  and  diagnostic  means  are  quite  often  necessary  for 
this  under  modern  requirements  and  tolerances.  At  the  manufacturing  stage 
sensors  must  be  Implanted  in  the  organs  of  the  most  crucial  machine  units 
which  will  keep  track  of  the  state  of  "health"  of  the  mechanical  worker  and 
tmnsmlt  signals  to  appropriate  instruments.  This  will  permit  the  operation 
of  equipment  under  the  most  favorable  conditions,  the  elimination  of  acci¬ 
dents,  and  repair  work  not  according  to  a  plan  as  now,  but  according  to  its 
true  condition. 

Serious  research  is  being  carried  out  in  this  area. 

It  is  necessary  to  speak  separately  about  the  scientific  project  to  solve 
the  reliability  problem.  Models  of  equipment,  structures,  units,  materials 
intended  to  provide  durability  and  reliability  to  machine  building  produc¬ 
tion — about  200  developments  of  the  country's  academic  and  sectorial  institu¬ 
tions,  were  recently  assembled  at  the  Institute  of  Machine  Building  of  the 
USSR  Academy  of  Sciences.  Testing  complexes,  friction  machines,  measuring 
robots,  a  whole  spectrum  of  various  sensors,  technological  installations  for 
laser  hardening  and  other  machining  of  parts,  bearings  made  of  metallic  poly- 
fluoroethylene  resin,  operating  in  an  enormous  temperature  range,  lonits  with 
gas  lubrication,  and  anti-vibration  metallastics — laminated  designs  made  of 
metal  and  rubber,  were  presented  here. 


56 


A  great  number  of  these  "exhibits"  are  awaiting  their  turn  for  mass  introduc¬ 
tion.  It  is  not  known  how  long  they  must  still  wait. 

A  change  is  necessary  in  design  methods,  in  plant  technology,  in  operation, 
in  providing  all  of  these  units  with  the  "reliability  tool"— modem  sensors. 
Instruments  and  Installations  for  control,  testing,  and  diagnostics  of  mach¬ 
ine  building  production. 


Plan  for  a  Change 

This  plan  is  called  the  MNTK  "Machine  Reliability."  It  was  developed  by  the 
USSR  Academy  of  Sciences  and  the  GKNT^tate  Committee  of  the  USSR  Council  of 

Science  and  Technolog;)[7*  The  head  organization  of  the  complex 
is  the  Institute  of  Machine  Science. 

The  basic  idea  is  as  follows. 


The  MNTK  "Machine  Reliability"  must  be  constructed  in  a  way  that  will  bring 
the  scientists  of  the  academy  and  intersectorial  scientific  organizations 
closer  to  production— to  its  requirements  and  needs,  to  assist  the  design 
bureaus  and  enterprises  in  training  personnel,  assimilate  available  innova- 
tions.  Improve  technology,  and  fix  the  series  output  of  the  reliability  "tool" 
which  IS  necessary  for  all  machine  building  sectors. 


sufficient  work  for  production  workers  for  several  years.  Durlne 
is  time  the  scientists  will  bring  other  of  their  own  developments  up  to 
an  introductory  condition"  and  will  push  exploratory,  basic  research  forward. 
Thanks  to  improvement  in  the  economy  and  control  mechanism,  a  scientific  pro- 

significant  Influence  on  the  level  of  mch- 
ine  building  in  the  country,  will  be  created  within  the  fiamework  of  the  com- 


The  structure  of  the  complex  has  also  been  determined  in  accordance  with  this 

emS^e')  depending  on  the  tasks  which 

i  make  up  its  nucleus:  the  Institute  of  Machine 

branches,  the  Institute  of  Metal  Superplasticity,  and  the  TsKB 
/central  design  burea^  of  Special  Purpose  Instrument  Building.  In  addition 
sectorial  organi^tlons  and  enterprises  will  participate  in  the  complex.  ’ 
Among  them  are  the  NPO's  Spektr  and  Burevestnik,  the  Central  Boiler  and  Tur- 

Plan'ts  Vibropribor,  Tenzopribor,  and  the  PO^roductlon 

+hn  s,  enterprises,  and  VUZ ' s^^iigher  educational  institution^  to 

T^-^o^l^ive  effort.  That  is  to  say,  the  intention  is  for  all  units  to 
train  personnel,  make"  science,  bring  developments  up  to  a  series  suitabllitv 
aM^iperators^^’^^  products  which  are  extremely  necessary  for  machine  builders^ 

tifir?ni®Lnh^J'  ^  prominent  role  in  fulfilling  the  all-union  sclen- 

lletldT  "Reliability"  (its  formation  is  now  being  com- 

P  ed; .  The  task  before  us  is  to  develop  a  system  of  GOST's,  methodological 
directives  and  recommendations,  quality  indicators— everything  that  in  mnv 
respects  controls  machine  building  production  reliability  Indicators  whlch^ 

-®  latest  methods,  eluip- 
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When  to  Go  on  a  Reconnaissance 


The  range  and  significance  of  the  planned  work  are  obvious.  The  complex  s 
structure  has  been  basically  thought  out.  Nevertheless,  when  you  talk  with 
scientists  who  are  participating  in  its  formation,  you  experience  some  ^cer¬ 
tainty  and  confusion.  It  turns  out  that  even  though  it  is  now  time  to  begin 
work,  it  is  impossible  to  start.  The  important  legal  document  is  still  lack¬ 
ing— the  regulation  on  the  MNTK  has  not  been  approved.  They  have  been  wait¬ 
ing  for  it  for  a  long  time.  A  total  flood  of  paper  concerning  the  complex 
has  sprung  up  and  is  growing — req.uirements ,  plans,  refinements.  It  seems 
that  this  business  is  beginning  to  spin  its  wheels  in  paper. 

All  of  the  participants  in  the  future  collective,  according  to  the  impress¬ 
ions  of  the  deputy  director  for  scientific  work  of  the  Institute  of  Machine 
Science,  professor  A.  P.  Gusenkov,  warmly  support  the  idea  of  establishing 
the  MNTK.  However,  it  turns  out  that  the  plans  of  the  enterprises  belonging 
to  the  complex  have  already  been  set  and,  so  that  the  plants  can  en^getic- 
ally  start  assimilating  new  things,  the  ministries  and  USSR  Gosplan/State 
Planning  Committed  ought  to  free  these  enterprises  from  a  portion  of  their 
tasks  and  to  think  about  creating  some  production  at  them.  Other  questions 
also  arise.  Will  the  unlnteirupted  supply  of  full  orders  of  very  scarce 
items  be  set  up?  Are  the  Influence  levers  at  the  plants — MNTK  funds  for 
motivating  workers  and  developing  the  enterprlses--sufficient?  Difficulties 
of  a  legal  nature  are  also  being  displayed. . . 

We  will  look  the  truth  in  the  faces  it  is  impossible  to  foresee,  when  creat¬ 
ing  the  complex  on  paper,  all  of  the  complexities  and  sharp  angles  in  the 
activities  of  a  completely  new  organization,  which  is  not  a  usual  thing  for 
either  scientists  or  production  personnel.  However  beautifully  written  the 
regulations  and  instructions  may  be,  you  cannot  cram  real  experience  within 
this  framework;  corrections  and  refinements  are  necessary.  Kolkhozes,  sov¬ 
khozes,  and  plants  are  being  granted  great  independence  and  freedom  of  maneu¬ 
ver  today.  One  must  think  that  the  MNTK  will  have  the  same  rights  at  its^ 
disposal.  However,  why  not  give  the  complex  managers— prominent  scientific 
organizers  and  competent  scientists--the  right  to  maneuver  and  to  make  re¬ 
sponsible  decisions  at  the  stage  of  organizing  and  adjusting  the  activities  of 
the  MNTK  under  realistic  and  leather  specific  conditions?  The  creation  of  a 
new  form  for  uniting  science  with  production  has  as  its  purpose  the  achieve¬ 
ment  not  of  the  uniformity  of  its  introduction  mechanism  but  of  its  effec¬ 
tiveness. 

"To  lose  time  now  on  a  detailed  study  of  the  organizing  forms  for  the  entire 
vital  activity  of  the  MNTK  does  not  make  sense- -a  reconnaissance  in  force  is 
required—"  the  academician  K.  V.  Frolov  said  in  discussing  this  "hitch  at 
the  start." 

8524 

GSO:  1823/236 
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INDUSTRY  PLANNING  AND  ECONOMICS 


ULTRASOUND  MACHINE  TOOL  ASSIMILATION,  PROBLEMS 

Moscow  SOTSIALISTICHESKAYA  INDUSTRIYA  In  Russian  15  Jul  86  p  2 

[Article  by  special  SOTSIALISTICHESKAYA  INDUSTRIYA  correspondent  V.  Lifanov, 
Saratov-Moscow:  "How  Many  ’Cooks*  for  the  Ultrasound  ’Broth’,”  "Technical  Prog¬ 
ress:  Ways  to  Accelerate  the  Pace"] 

[Text]  At  one  of  the  plants  in  Saratov  I  saw  machines  which  were  drilling, 
countersinking  and  broaching  very  small  holes.  What  was  surprising  was  that 
these  delicate  instruments,  no  more  than  a  millimeter  in  diameter,  would  bite 
into  the  stainless  steel  and  titanium  alloys  just  as  though  there  were  no  dan¬ 
ger  that  they  would  break,  burn  up  or  become  dull. 

It  was  ultrasound  vibration  which  gave  them  this  "confidence  in  themselves." 
Supplied  from  a  generator  by  way  of  a  piezoceramic  converter,  they  reduced  the 
force  of  the  cutting  and  the  friction,  improved  the  process  of  removing  the 
cuttings  and  helped  the  cutting  fluid  cool  and  lubricate  the  tool  better.  This 
was  achieving  a  two-  to  three-fold  Increase  in  the  durability  of  the  tool  as 
well . 

"It’s  a  pleasure  pure  and  simple  to  run  one  of  these  machines,"  the  drill  opera¬ 
tors  told  me.  "They  Increase  labor  productivity  and  greatly  reduce  consumption 
of  hard-to-get  tools." 

It  is  a  generally  known  fact  that  ultrasound  offers  an  extraordinarily  broad 
range  of  potential  applications.  Focusing  energy  on  a  comparatively  small  part 
of  the  working  area,  the  high- intensity,  high-frequency  elastic  waves  produce 
effects  which  under  natural  conditions  would  simply  be  impossible.  "We  do  not 
know  today  of  any  other  medium  which  is  so  variable  and  produce  such  effects  on 
physical  and  chemical  processes,”  say  scientists. 

An  all-Union  conference  on  science  and  technology  met  in  Saratov  last  year,  which 
heard  presentations  on  the  latest  important  advances  in  the  development  of  ultra¬ 
sound  equipment  and  in  ultrasound  engineering  generally  and  which  heard  some  new 
names  mentioned.  In  his  opening  remarks.  Professor  A.  Markov,  chairman  of.  the 
conference  organizing  committee,  underlined  the  fact  that  as  far  as  the  level  of 
development  of  the  physical  bases  underlying  the  application  of  high-power  ultra¬ 
sound  in  industry,  Soviet  science  is  now  number  one  in  the  world. 
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So  It  was  all  the  more  surprising  to  learn  that  the  other  side  of  the  coin,  that 
is,  the  practical  side,  is  not  nearly  as  bright.  As  was  pointed  out  at  the  con¬ 
ference,  most  of  the  positive  results  in  this  areas  have  been  achieved  only  in 
laboratory  experiments  or  under  industrial  test  conditions.  This  is  to  say  that 
a  yawning  gap  has  opened  up  between  theory  and  practice. 

The  thinking  was  that  the  scientists  and  production  engineers  gathered  here 
would  undertake  a  principled,  straightforward  analysis  of  this  highly  abnormal 
situation,  uncover  the  problems  idiich  are  placing  obstacles  in  the  way  of  the 
introduction  of  this  new  technology  and  point  to  things  which  can  be  done  to 
solve  them.  This,  however,  was  not  the  case.  The  organizers  of  the  meetings, 
the  scientific  and  technical  society  of  the  machine-building  Industry  and  the 
USSR  Academy  of  Sciences*  science  council  on  ultrasound,  conducted  their  discus¬ 
sions  in  a  particularly  scientific  key.  They  made  a  deliberate  effort  to  avoid 
discussion  of  the  shortcomings  here,  and  if  they  did  say  anything  about  them  it 
was  only  in  the  nature  of  some  superficial  remark,  some  generalization,  nothing 
specific,  to  the  point.  So  it  came  as  no  surprise  that  the  recommendations  is¬ 
suing  from  the  conference  resembled  more  a  petition  than  a  document  which  would 
force  itself  on  the  attentions  of  those  to  whom  it  was  intended. 

The  more  I  study  the  problem  of  the  introduction  of  high-power  ultrasound  in 
industrial  manufacturing  operations,  the  more  obvious  it  becomes  that  the  re¬ 
lationship  many  researchers  and  developers  in  the  field  of  ultrasound  technology 
now  have  with  industry  suits  them  just  fine.  It  is  all  so  convenient ,. to  be 
able  to  sit  in  the  quiet  of  your  laboratory  and  know  that  when  you  leave  there 
will  be  a  monograph  or  a  dissertation,  that  the  State  Committee  on  Inventions 
will  write  you  out  an  inventors  certificate  and  that  somewhere  somebody  is  going 
to  get  you  an  award.  And  as  far  as  any  practical  results  are  concerned,  well 
you  can  let  your  mystery  **uncle**  worry  about  that. 

”0f  course,"  Doctor  of  Technical  Sciences  0.  Abramov,  who  represents  the  USSR 
Academy  of  Sciences*  Institute  of  Solid  State  Physics,  will  say  candidly,  "we  . 
would  all  like  to  see  the  fruits  of  our  labors.  But  not  all  of  us  wants  to  have 
to  make  the  rounds  of  all  the  administration  offices  and  demonstrate  this  and 
that  and  try  to  convince  people  of  one  thing  and  another,  to  have  to  encounter 
nothing  but  cold  indifference,  red  tape,  procrastination  and  sheer  Ignorance. 

I  went  through  the  routine  one  time  myself — and  was  sorry  for  it.  The  head  of 
the  ministry  of  the  electrical  equipment  industry’s  former  Soyuzelektroterm 
all-Union  industrial  association,  V.  Lugovskiy,  quite  simply  read  the  riot  act 
to  subordinates  who  were  presenting  some  soundly  reasoned  arguments  for  setting 
up  to  manufacture  ultrasound  equipment  at  the  Elektrosvarka  works  in  Kaliningrad." 

Oleg  Vladimirovich  was  recalling  this  incident  in  connection  with  the  initiative 
a  group  of  Moscow  scientists  had  undertaken.  They  had  studied  numerous  requests 
and  wishes  which  had  been  expressed  by  people  in  a  number  of  places  and  had  out¬ 
lined  a  draft  program  calling  for  the  practical  introduction  of  ultrasound  tech¬ 
nology  during  the  current  five-year-plan  period.  The  draft  promised,  among  other 
things,  that  implementation  of  this  program  would  free  up  some  160,000  workers 
from  production  operations,  save  250,000  tons  of  ferrous  and  2000  tons  of  non- 
ferrous  metals,  350,000  tons  of  chemical  raw  materials,  13  million  kWh  of  elec¬ 
tricity  etc. 
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But  before  this  program  could  be  "granted  its  citizenship"  and  instructions  is¬ 
sued  for  its  implementation,  the  draft  had  first  to  be  coordinated  with  all  the 
ministries  and  agencies  having  anything  to  do  with  the  introduction  of  ultra¬ 
sound  technology.  But  it  was  precisely  at  this  point  that  the  whole  project 
ran  into  a  dead  end.  As  soon  as  the  problem  of  coordination  arose,  the  scien¬ 
tists  who  had  launched  this  initiative  had  to  consider  the  whole  business  at  an 
end. 

Incidentally,  I  would  mention  parenthetically  that  the  visit  0.  Abramov  and  his 
colleagues  paid  to  the  Soyuzelektroterm  all-Union  industrial  association  was  not, 
ultimately,  without  its  results,  and  arrangments  are  now  under  way  in  Kalinin¬ 
grad  to  manufacture  the  required  equipment.  So  we  probably  don't  need  to  be  too 
pessimistic  about  what  can  come  from  personal  contacts  between  scientists  and 
production  people. 

In  Moscow  alone  there  are  now  more  than  ten  scientific  organizations  at  work  on 
the  problem  of  putting  high- intensity  ultrasound  to  practical  use.  But  they  are 
all  proceeding  in  a  splendid  isolation  from  one  another.  So  one  of  them  is  al¬ 
ways  short' of  something,  each  one  has  its  own  problems.  The  most  serious  diffi¬ 
culty  consists  in  the  fact  that  research  does  not  lead  to  design  studies.  There 
is  not  a  single  design  office  in  the  capital  which  would  design  and  develop  in¬ 
dustrial  ultrasound  equipment.  This  is  the  reason,  for  example,  that  the  prob¬ 
lem  of  matching  the  series-produced  generators  with  the  irradiation  set-up.  The 
There  is  a  serious  shortage  of  converters  and  most  of  all  of  the  wave-guide  radi¬ 
ation  systems  for  them,  the  varieties  of  diaphragms,  rods,  ring  assemblies  etc. 

Interindustry,  and  here  we  are  referring  specifically  to  ultrasound,  technology 
is  split  up  among  a  number  of  departments  and  agencies.  But  too  many  cooks,  as 
we  know,  can  spoil  the  broth.  It  has  long  since  been  time,  in  the  view  of  the 
ultrasound  researchers,  to  set  up  a  central  organization  which  would  be  directly 
responsible  for  the  application  of  ultrasound  in  Industry.  By  bringing  the  now 
scattered  efforts  under  a  single  wing,  it  would  be  able  to  coordinate  and  give 
some  direction  to  the  scientific  effort;  it  would  be  directly  linked  to  the  min¬ 
istries  and  production  facilities  involved  in  the  manufacture  and  application  of 
ultrasound  technology  and  dictate  to  them  the  technology  policy  best  suited  to 
the  needs  of  the  economy. 

But  things  have  yet  to  get  beyond  the  talking  stage.  The  USSR  Academy  of  Sci¬ 
ences'  scientific  council  on  ultrasound  technology  would  probably  have  some  im¬ 
portant  things  to  say  about  any  effort  to  consolidate  the  efforts  is  this  field. 
The  problem  here,  though,  is  that  is  has  been  four  years  now  since  the  council 
has  had  a  chairman  and  there 'e  nobody  to  do  anything  really  concrete  about  this 
particular  problem. . . . 
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INDUSTRY  PLANNING  AND  ECONOMICS 


MACHINE-BUILDING  MODERNIZATION  SEEN  KEY  TO  IMPROVING  INDUSTRY 


Moscow  STROITELNAYA  CAZETA  in  Russian  16  Jul  86  p  2 

[Unattributed  article:  "A  Facility  Starts  With  A  Plan"] 

[Excerpts]  Builders  have  difficult  and  important  problems 
ahead  of  them  in  the  12th  Five-Year  Plan.  The  total  sum 
of  capital  investments  for  1986-1990  will  reach  gigantic 
proportions:  994  billion  rubles.  The  number  of  projects 
to  be  handled  by  collectives  in  the  construction  ministries 
will  grow  noticeably.  For  the  USSR  Ministry  of  Heavy 
Construction  this  growth  will  be  25  percent;  and  for  the 
Ministry  of  Industrial  Construction  and  the  Ministry  of 
Construction  it  will  be  30  percent.  Plans  envision 
increasing  the  productivity  of  labor  within  the  industry 
by  24  percent. 

This  year,  the  ministries  are  building  and  overhauling  almost  200  enterprises 
and  facilities.  And  in  1987,  another  150  will  be  built.  Thus,  the  first 
two  years  of  the  12th  Five-Year  Plan  will  see  one-third  of  those  of  the 
construction  industry's  capacities  specified  in  the  above  resolution  overhauled. 

It  is  clear  that  the  plan  to  modernize  the  nation's  productive  apparatus, 
including  the  construction  infrastructure,  using  the  latest  scientific  and 
technical  developments  depends  ultimately  on  the  strength  of  the  machine 
building  Industry.  This  is  why  it  is  more  important  for  the  USSR  Ministry 
of  Construction,  Highway,  and  Communal  Machine  Building  than  any  of  the  other 
ministries  prompted  to  action  by  the  above-mentioned  resolution  to  perform 
all  the  tasks  it  has  been  assigned  within  the  time  limits  specified. 

In  previous  years,  this  ministry  has  dealt  primarily  with  modernizing  already 
existing  equipment.  Now,  however,  this  equipment  is  no  longer  up  to  current 
scientific  and  technical  standards.  Hence,  the  resolution  states  that  USSR 
facilities  must  organize  and  begin  mass  production  of  the  following:  state-of- 
the-art  manufacturing  equipment  and  fourteen  production  lines  capable  of 
manufacturing  completed  units.  In  addition,  factories  will  have  to  begin 
producing  equipment  equivalent  to  the  best  manufactured  outside  the  USSR. 
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Enterprises  producing  construction  materials  or  involved  in  the  construction 
industry  and  the  design  institutes  of  the  various  branches  of  industry  are 
depending  heavily  on  the  Ministry  of  Construction,  Highway,  and  Communal 
Machine  Building  to  speed  up  development  of  new  high-output  equipment. 

In  addition,  some  planning  estimates  have  not  been  up  to  standards.  The  USSR 
Gosstroy's  Glavgosekspertiz  [Main  State  Expert  Examination  Office],  which  has 
checked  a  number  of  plans ,  found  that  the  one  for  the  Pervouralsk  Tubular 
Structure  Plant,  which  was  prepared  by  TsNII  Proyektstalkonstruktsiya  [Central 
Research  and  Development  Facility  for  Planning  Steel  Structures]  (Director 
V.  Kiznetsov)  and  approved  by  the  USSR  Ministry  of  Installation  and  Special 
Construction  Projects,  had  the  following  problems.  Neither  the  plan  Itself  nor 
the  ministry's  conclusion  to  it  contained  what  was  most  Important;  that  is, 
information  on  the  degree  to  which  the  techniques,  equipment,  and  way  of 
organizing  labor  they  had  decided  on  were  in  line  with  the  latest  domestic  and 
foreign  developments  in  science  and  technology.  In  addition,  no  mention  was  made 
of  the  quality  of  what  was  to  be  produced  or  how  up-to-date  it  would  be. 

It  is  no  surprise  that  this  information  was  missing.  Indeed,  the  plan  dealt 
primarily  with  the  production  of  obsolete  and  inefficient  structures  (girders, 
trusses,  couplings)  and  industrial  buildings  made  of  round  pipe.  This  in 
turn  means  that  engineers  were  unable  to  use  highly  mechanized  and  automated 
tubular  structure  production  lines.  In  addition,  producing  in  this  way  uses 
twice  the  amount  of  labor  that  would  be  needed  to  make  rectangular  pipe.  The 
USSR  Gosstroy's  Gbsekspertiza  has  instructed  one  of  the  TsNII 
Proyektstalkonstruktsiya 's  subordinate  agencies  to  develop  a  plan  for  a  plant 
incorporating  up-to-date  technology,  computerized  equipment,  automated  produc¬ 
tion  lines,  and  robot  complexes  that  would  enable  productivity  at  a  given 
enterprise  to  at  least  double. 

In  another  case,  the  plan  for  the  Sorsk  Silicate  Wall  Construction  Materials 
Plant  prepared  by  Sibgiprostrom  [Siberia  Plaster  Construction  Agency  of  the 
RSFSR]  (V.  Rubtsov,  director)  and  approved  by  the  USSR  Ministry  of  Construction 
Materials  incorporates  a  very  low  level  of  automated  and  mechanized  production. 
This  level  is  insufficient  to  permit  the  plant  to  be  ranked  among  those  which 
can  be  considered  up-to-date,  and  it  is  clear  that  the  plan  needs  to  be 
reworked. 

We  could  continue  with  the  list  of  these  kinds  of  errors  on  the  part  of 
planners.  Such  a  list  would  also  be  evidence  that  ministerial  expert  examina¬ 
tion  organs  are  not  looking  at  planning  estimates  with  the  proper  degree  of 
integrity  and  scrupulousness. 

Considering  the  great  importance  of  the  problem,  we  need  to  rectify  the  situation 
as  soon  as  possible.  Ministries  and  design  organizations  must  do  everything 
they  can  to  have  the  technical  docvimentatlon  for  projects  scheduled  for  1987 
ready  no  later  than  October  of  this  year.  Moreover,  they  must  insure  that  such 
documentation  is  properly  prepared. 

13189/8309 
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INDUSTRY  PLANNING  AND  ECONOMICS 


APPROACHES  TO  CUT  MACHINE-BUILDING  INDUSTRY  METAL  CONSUMPTION 

Moscow  PLANOVOYE  KHOZYAYSTVO  in  Russian  No  7,  Jul  86  pp  38-45 

[Article  by  USSR  Gosplan  deputy  department  chief  A.  Zaytsev:  "Setting  Norms 
for  Metal  Usage  in  Machine  Building”;  material  in  all  capital  letters  is  in 
boldface  type  in  original] 

[Text]  Ways  of  eliminating  shortcomings  in  the  consumption 
of  metal  products  •  Reshaping  operations  for  economizing 
metal  resources  •  Improving  norm  setting  and  the 
distribution  of  metal  articles  •  The  role  of  planning  in 
efficient  metals  usage. 

Machine  building  is  the  principal  consumer  of  ferrous  and  non-ferrous  metals. 
The  products  of  the  sector,  the  product  range  of  which  exceeds  100,000 
aggregated  product  types,  are  machinery,  equipment  and  other  types  of 
technical  equipment  which  consist  chiefly  of  metal.  Improving  its  utilization 
of  metal  was  therefore  always  a  most  Important  task  for  machine  building,  as 
well  as  a  means  of  raising  the  efficiency  of  production  in  this  sector  of 
industry  and  in  the  national  economy  overall.  The  improvement  of  metal- 
resource  consumption  as  a  dedicated  task  consists  not  only  of  reducing  its 
volume  per  unit  of  machine-building  product,  but  also  of  creating  machinery 
and  equipment  that  allows  the  consumer  to  obtain  the  maximum  useful  effect  per 
unit  of  metal  consumption  expended  on  their  reproduction. 

Much  attention  is  devoted  to  raising  the  efficiency  of  metals  utilization  in 
machine  building.  The  search  for  ways  of  solving  this  problem,  however,  has 
been  conduated  basically  in  the  sphere  of  setting  norms  for  its  consumption 
per  unit  of  product.  It  was  felt  that  a  reduction  in  the  process  norms  for 
consumption  for  specific  types  of  machinery  and  equipment  and  their  continuous 
tightening  was  the  chief  method  of  effecting  an  improvement  in  metals 
utilization.  This  was  identified  with  an  increase  in  the  efficiency  of  their 
application. 

Over  a  long  period  (1965-85),  the  tools  for  planning  influence  on  improving 
metals  utilization  in  machine  building  were  the  targets  for  average  reduction 
in  the  consumption  norms,  which  were  established  in  the  plans  for  economic  and 
social  development  by  ministry,  department  and  union  republic  and  sent  to 
associations  and  enterprises.  Outwardly,  this  influence  had  good  results. 
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Although  these  targets  for  the  principal  structural  material-rolled  ferrous 
metal — were  80-85  percent  fulfilled  for  machine  building  overall  in  the  9th, 
10th  and  11th  Five-Year  Plans,  the  reduction  in  the  consumption  norms  in  this 
period  nonetheless  turned  out  to  be  impressive  and  was  estimated  to  be  on  the 
order  of  38  percent.  And  if  this  reduction.  Judged  by  the  reports,  were  the 
only  criterion  for  the  efficiency  of  metals  utilization,  then  the  conclusion 
could  be  drawn  that  the  problem  has  been  solved. 

Unfortunately,  however,  that  is  not  the  case.  The  design  mass  of  the  majority 
of  the  machinery  is  not  being  reduced  in  practice,  and  is  growing  for  many 
types,  which  is  not  accompanied  by  a  rapid  increase  in  their  productivity  and 
reliability.  This  makes  it  necessary  to  increase  the  output  of  machinery 
constantly  and,  correspondingly,  to  increase  metals  consumption.  As  a  result, 
the  "problem”  of  a  metals  shortage  has  appeared  and  difficulties  in  meeting 
the  need  for  it  in  this  and  other  sectors  of  Industry  and  the  national  economy 
have  grown  more  acute. 

With  the  aim  of  strengthening  the  influence  of  the  plan  on  raising  the 
efficiency  of  metal-products  consumption,  the  composition  of  the  indicators  of 
the  economy  and  rational  utilization  of  ferrous  and  non-ferrous  metals  in 
machine  building  was  expanded  considerably  (especially  in  the  11th  Five-Year 
Plan).  CURRENTLY  APPROVED  IN  THE  STATE  PLAN  FOR  ECONOMIC  AND  SOCIAL 
DEVELOPMENT  ARE:  TARGETS  FOR  THE  AVERAGE  REDUCTION  IN  THE  CONSUMPTION  NORMS 
FOR  26  TYPES  OF  METAL  PRODUCTS  AND  THEIR  UTILIZATION  FACTORS,  AS  WELL  AS  FOR 
ROLLED  FERROUS  METAL  AND  INDIVIDUAL  NORMS  FOR  THE  CONSUMPTION  OF  FERROUS  AND 
NON-FERROUS  METALS  FOR  METAL-INTENSIVE  TYPES  OF  MACHINE-BUILDING  PRODUCTS. 
For  example,  there  are  30  targets  approved  for  Minavtoprom  [Ministry  of  the 
Automotive  Industry]  for  metals  economy,  not  including  the  individual 
consumption  norms. 

This  whole  cumbersome  system  of  indicators  is  directed  only  toward  reducing 
the  process  norms  of  consumption.  A  SUBSTANTIAL  IMPROVEMENT  IN  THE 
UTILIZATION  OF  METALS  PRODUCTS,  HOWEVER,  HAS  NOT  BEEN  ACHIEVED.  What  is  going 
on?  I  think  that  it  is  as  follows. 

FIRST,  practical  conclusions  were  not  drawn  from  the  fact  that  process  (plant) 
norms  for  metals  consumption  should  be  regarded  to  a  large  extent  as  a 
consequence,  and  not  a  cause,  of  this  or  that  utilization  of  it  per  product 
unit.  Of  course,  the  norms  should  be  progressive;  that  is,  reflect  their 
planned  reduction  through  organizational  and  technical  measures  for  improving 
the  equipment,  processes  and  organization  of  production.  But  if  the 
conditions  are  not  created  for  this,  a  reduction  in  the  consumption  norm 
should  not  be  counted  on. 

In  reality,  its  substantial  reduction  cannot  be  expected  when  products  are 
often  produced  for  10-15  and  more  years  with  a  practically  unchanged  design 
execution,  the  technology  of  metalworking  is  being  improved  insignificantly 
(especially  in  blanks  production),  the  pattern  of  structural  materials  and 
first  and  foremost  in  the  area  of  progressive  materials  employed  (light  metals 
and  alloys,  plastics  etc.)  hardly  changes  at  all  and  the  tasks  of  reducing 
metal  intensiveness  in  design  and  decreasing  metal  waste  are  not  placed  before 
machinery  and  equipment  developers.  Under  these  conditions,  the  "fulfillment" 
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of  the  targets  for  reducing  consumption  norms  is  practicable  basically  by  way 
of  raising  them  too  high,  especially  for  new  products,  with  their  subsequent 
reduction  in  accordance  with  the  established  targets.  Much  documentation  can 
be  produced  for  examples  of  the  over-setting  of  norms,  and  first  and  foremost 
group  ones,  versus  the  given  technical  documentation  and  actual  consumption. 

SECOND,  when  everything  or  almost  everything  is  planned  from  above,  the 
ministries  and  chiefly  the  enterprises  have  little  opportunity  to  have  an 
active  influence  on  the  efficient  utilization  of  resources.  Thus,  the  dozens 
of  targets  for  reducing  the  consumption  norms  and  the  other  indicators  of 
metals  economy  cited  above  practically  completely  regulate  the  process  uses  of 
metal  products  at  the  plants.  They  thereby  leave  no  possibilities  for 
the  maneuvering  of  resources  and  the  selection  of  the  most  optimal  ways  of 
economizing  this  or  that  type  of  ferrous  or  non-ferrous  metal  under  specific 
conditions,  and  they  restrain  independence  in  conducting  a  resource-conserving 
policy. 

EXTREMELY  DETAILED  AND  EXCESSIVELY  NUMEROUS  TARGETS  ESTABLISHED  IN  THE  PLAN 
FOR  METALS  ECONOMY  DUPLICATE  OR  CONTRADICT  EACH  OTHER  TO  A  GREAT  EXTENT. 
Hence  it  becomes  obvious  that  the  organization  of  their  development,  delivery 
for  execution  and  fulfillment  cause  considerable  difficulty,  accompanied  by 
an  unwieldly  and  unjustified  reporting  and  controls  system. 

Rigid  planning  from  above  of  the  product  range  of  the  articles  produced  does 
not  allow  the  task  of  raising  the  efficiency  of  metals  use  to  be  made  the 
starting  point  in  the  planning  of  product  output.  This  is  aggravated  by  the 
absence  of  special  tasks  for  its  renewal,  the  actual  level  of  which  is 
Inadequate. 

The  experience  of  the  GDR  confirms  the  decisive  significance  of  the  purposeful 
improvement  of  the  structure  and  mix  of  product  output  in  raising  its  quality 
and  reducing  material-resource  consumption  per  unit  of  useful  effect  or  end 
result.  Product  renewal  is  a  state  task  there  and  is  envisaged  as  being  on 
the  scale  of  30  percent  a  year,  and  40  percent  for  consumer  goods;  that  is, 
over  a  five-year  plan,  industrial  products  should  be  renewed  1.5-2  times. 
This  facilitates  efficiency  in  the  pattern  of  production  and  export  so  that 
the  scientific  and  technical  level  of  the  products  corresponds  to  the  highest 
modern  requirements,  as  well  a  noteworthy  improvement  in  the  correlation 
between  expenditures  and  results  through  the  continuous  improvement  of  product 
quality. 

THIRD,  it  is  impossible  to  count  on  a  radical  turnaround  in  the  economical  and 
rational  use  of  metal  if  the  management  of  this  process  is  not  placed  on  a 
clear  organizational  foundation.  Such  management  has  not  yet  been  created. 
Departments  (groups)  for  materials  standards,  formed  at  one  time  at  ministries 
and  enterprises  with  the  aim  of  introducing  order  in  the  setting  of  norms  for 
the  consumption  of  raw  and  other  materials  and  basically  fulfilling  those 
functions,  cannot  take  upon  themselves  the  task  of  Increasing  the  efficiency 
of  metals  use.  The  factors  that  determine  the  nature  of  its  consumption, 
after  all,  are  a  result  of  the  work  of  practically  all  the  subdivisions  and 
services  of  enterprises  and  ministries,  and  first  of  all  the  technical  and 
economic-planning  ones . 
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But  up  to  now  even  the  development  of  plans  for  economizing  and  reducing  the 
norms  for  metals  consumption  at  enterprises  has  been  entrusted  to  the 
material-standards  departments.  The  designers  and  process  engineers,  without 
special  targets  for  limiting  the  mass  of  machinery  and  the  amount  of  metal 
waste,  participate  poorly  in  the  formulation  of  plans  for  economizing.  No  one 
has  determined  their  responsibilities  in  this  matter.  As  a  result,  the 
targets  delivered  to  the  enterprises  for  the  reduction  of  consumption  norms 
are  often  not  provided  for  by  developed  measures;  that  is,  their  fulfillment 
is  not  reliably  reinforced. 

Finally,  FOURTH,  without  directed  incentives  for  economizing  metal,  one  cannot 
hope  that  this  work  will  be  developed  as  needed.  The  material-incentives 
fund,  serving  today  as  the  principal  impetus  for  the  results  of  economic 
activity,  is  formed  by  the  ’’common— pot**  method.  It  is  therefore  difficult  to 
use  it  to  make  note  of  specific  workers  for  economizing  metals.  The  question 
not  of  how  much  machinery  is  manufactured,  but  iidiat  is  produced  and  at  what 
price  with  what  expenditures,  is  moving  to  the  forefront  in  the  12th  Five-Year 
Plan.  It  is  becoming  a  fundamental  premise  in  the  planning  of  machine 
building. 

The  Fundamental  Areas  of  Economic  and  Social  Development  of  the  USSR  for  1986- 
90  and  for  the  Period  to  the  Year  2000  is  oriented  toward  raising  the 
efficiency  of  metals  use  in  the  sector.  Projected  in  the  current  five-year 
plan  is  a  proportionate  reduction  of  12-18  percent  in  the  metals  consumption 
of  machinery  and  equipment  along  with  a  27-29  percent  average  reduction  in  the 
consumption  of  rolled  ferrous  metals  (per  1  million  rubles  of  commodity 
output),  20-22  percent  in  steel  tubing  and  21-23  percent  in  non-ferrous 
metals. 

Also  projected  in  the  12th  Five-Year  Plan  is  the  implementation  of  a  series  of 
measures  for  improving  the  technology  of  production,  expanding  the  use  of 
progressive  basic  technologies  by  1.5-2  times,  ensuring  the  widespread 
incorporation  of  fundamentally  new  technological  processes  that  raise  labor 
productivity  by  many  times,  raising  the  efficiency  of  resource  utilization  and 
reducing  the  power  and  materials  consumption  of  production.  Proceeding  from 
the  tasks  of  creating  progressive  new  equipment  and  realizing  the  resource- 
conserving  trends,  the  pattern  and  quality  of  structural  materials  will  be 
improved.  Specifically  projected  is  providing  for  the  production  of  no  less 
than  50  million  tons  of  rolled  sheet,  20-21  million  tons  of  rolled  low-alloy 
steel  and  15-16  tons  with  hardening  treatments. 

The  supply  of  efficient  types  of  structural  materials  for  machine  building 
will  be  increased  considerably:  low-alloy  steel  and  thermally  hardened  rolled 
metal  by  2.2  times,  sheet  steel  in  rolls  by  2.3  times,  die-rolled  sections  by 
1.7  times,  roll-formed  steel  sections  and  shapes  of  high  precision  by  1.4 
times,  powdered  iron  by  2.6  times  etc. 

Organizational  measures  for  the  accomplishment  of  tasks  in  economic 
intensification,  including  in  the  sphere  of  the  utilization  of  metal 
resources,  have  also  been  determined.  Improving  the  system  of  planning 
indicators,  strengthening  their  orientation  toward  final  economic  results  and 
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increasing  the  significance  of  indicators  that  reflect  the  efficiency  of  the 
return  on  labor,  material  and  financial  resources  and  the  quality  and  scope  of 
product  renewal  has  been  deemed  essential.  The  management  system,  as 
emphasized  in  the  Fundamental  Areas,  should  be  directed  toward  a  decisive 
transition  to  the  utilization  of  intensive  development  factors,  the 
acceleration  of  scientific  and  technical  progress  and  the  fuller  satisfaction 
of  public  needs. 

The  efforts  of  the  centralized  organs  of  economic  management  are  concentrated 
on  resolving  the  most  important  problems  of  social  and  economic  development, 
improving  national-economic  proportions  and  realizing  key  scientific  and 
technical  tasks.  The  role  of  the  principal  production  link — the  NPOs 
[scientific  production  associations]  and  enterprises — should  be  increased, 
and  their  economic  independence  expanded  along  with  opportunities  for 
technical  retooling  eind  improving  production  and  planning  with  the  concurrent 
raising  of  responsibility  for  the  end  results  of  operations  and  the  better 
utilization  of  all  types  of  resources. 

All  of  these  requirements  and  directives  relate  to  the  fullest  to  machine 
building.  The  tasks  of  raising  the  efficiency  of  metals  use  in  the  12th  Five- 
Year  Plan  and  in  the  future  require  a  reshaping  of  operations  for  the 
conservation  of  metal  resources. 

All  spheres  of  planning  and  economic  activity  should  proceed  from  the  fact 
that  product  output  in  the  sector  should  increase  with  practically  no  increase 
in  the  supply  of  metal.  The  supply  of  rolled  ferrous-metal  resources  for 
machine  building  is  projected  to  increase  on  the  order  of  1  percent. 
Consequently,  the  accustomed  view  of  increasing  equipment  output  through  the 
inclusion  of  an  additional  amount  of  rolled  metal  will  have  to  be  dispensed 
with.  The  discussion  concerns  not  only  the  fact  that  familiar  machinery  will 
be  manufactured  from  a  smaller  quantity  of  metal,  but  that  the  new  ones  should 
also  require  less  consumption  and  be  more  reliable  and  productive.  Experience 
exists  in  operations  on  expanding  the  output  of  articles  without  an  increase 
in  material  resources.  Thus,  Minelektrotekhprom  [Ministry  of  the  Electrical 
Equipment  Industry]  Increased  the  amount  of  product  output  in  the  11th  Five- 
Year  Plan  with  practically  unchanged  consumption  of  rolled  ferrous  metal. 

Some  economic  managers  have  a  skeptical  attitude  toward  the  indicators  for 
metal  consumption  per  1  million  rubles  of  commodity  output  and  the  targets  for 
its  reduction.  They  feel  that  these  are  conditional  or  estimated  indicators, 
the  fulfillment  of  which  is  not  compulsory,  and  that  the  main  thing,  as  it  was 
before,  will  remain  the  output  of  specific  types  of  articles  at  any  price, 
including  through  the  application  of  additional  resources. 

The  targets  established  by  the  Fundamental  Areas  for  reducing  the  consumption 
of  the  most  important  types  of  metal  per  1  million  rubles  of  commodity  output 
compel  the  rejection  of  such  illusions.  These  targets  are  the  indicators  for 
the  five-year  plan  and  the  yearly  plans  for  1986-90. 

It  must  be  especially  emphasized  that  the  task  consists  of  reducing  the  metal 
consumption  of  articles;  that  is,  the  discussion  concerns  not  only  economizing 
rolled  ferrous  metals,  but  other  types  of  metal  products  as  well:  steel  and 
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cast  iron,  steel  pipe  and  non-ferrous  metals.  In  this  regard,  the  five-year 
plan  calculations  account  for  a  reduction  in  consumption  (per  1  million  rubles 
of  commodity  output  in  machine  building  and  metalworking)  of  29  percent  in 
rolled  ferrous  metals,  20  percent  in  steel  sheet,  21  percent  in  cast  iron,  22 
percent  in  steel  pipe  and  23  percent  in  rolled  non-ferrous  metals. 

What  is  the  essence  of  the  targets  for  reducing  metals  consumption  per  1 
million  rubles  of  commodity  output  and  their  difference  in  principle  from  the 
targets  for  average  reduction  in  the  consumption  norms?  They  determine  the 
necessity  of  including  all  of  the  services  of  the  enterprises,  ministries  and 
central  planning  organs  in  the  work  on  the  economical  use  of  metal  resources. 

In  reality,  it  is  not  enough  to  envisage  a  reduction  in  the  individual  (plant) 
consumption  norms  to  fulfill  the  target  for  reducing  metals  consumption  per  1 
million  rubles  of  commodity  output.  Also  essential  for  this  is  a  pattern  of 
article  output  and  mix  that  will  permit  a  reduction  in  metal  consumption  per 
ruble  of  production  through:  removing  backward  and  metal-intensive  equipment 
from  production,  increasing  the  output  rate  of  progressive  machinery  and 
equipment  and  improving  the  quality  and  accelerating  the  placement  into 
production  of  new  equipment.  Also  important  is  increasing  the  level  of 
specialization  and  the  cooperative  basis  of  production  and  reducing  the 
consumption  of  metals  for  spare  parts  and  repair,  along  with  losses. 

The  introduction  of  these  indicators  opens  up  a  broad  field  of  activity  at  all 
levels  of  administration  and  management.  At  the  same  time,  the  role  of  the 
factors  for  the  reduction  of  individual  consumption  norms  is  preserved,  but  it 
should  be  determined  by  conditions  other  than  those  previously  in  effect. 

The  annual  reduction  in  the  consumption  norms  is  determined  today  as  their 
difference  in  the  current  and  plan  year  for  comparable  types  of  products.  At 
a  low  level  of  article  renewal,  it  is  practically  completely  comparable  not 
only  in  the  yearly  plans,  but  in  the  five-year  plans  as  well.  Under  these 
conditions,  a  discussion  can  be  conducted  on  the  continuous  reduction  of 
metals  consumption  for  one  and  the  same  piece  of  machinery  produced  for  many 
years  which,  naturally,  has  technical  limits.  In  the  12th  Five-Year  Plan  and 
in  the  future,  the  level  of  renewal  of  articles  should  increase  sharply,  and 
therefore  the  consumption  norms  will  have  to  be  compared  and  their  reductions 
calculated  taking  into  account  changes  in  the  latter  per  unit  of  consumer 
effect  for  this  or  that  product.  The  main  thing  should  become  not  how  much 
the  consumption  norms  for  the  machinery  are  reduced,  as  much  as  the 
replacement  of  machinery  with  new  types. 

Proceeding  from  the  above,  in  our  opinion,  THE  CENTRALIZED  PLANNING  OF  TARGETS 
FOR  AVERAGE  REDUCTION  IN  CONSUMPTION  NORMS  FOR  SPECIFIC  TYPES  OF  METALS 
BECOMES  INEXPEDIENT.  These  indicators  are  one  of  the  components  of  the 
targets  for  reducing  metals  consumption  per  1  million  rubles  of  commodity 
output,  and  the  planning  overall  and  in  particular  can  lead  to  confusion. 
RESPONSIBILITY  FOR  THE  CONSUMPTION  NORMS  IS  NONETHELESS  BORNE  BY  THE 
ENTERPRISES,  AND  IT  IS  NECESSARY  TO  GRANT  THEM  THE  RIGHT  TO  DETERMINE  TO  WHAT 
EXTENT  THESE  NORMS  CAN  BE  REDUCED  FOR  SPECIFIC  TYPES  OF  PRODUCTS.  THE 
PROPOSALS  OF  THE  ENTERPRISES  SHOULD  BE  SUMMARIZED  BY  THE  MINISTRIES  AND 
DEPARTMENTS  AND  SENT  ALONG  WITH  DRAFT  PLANS  TO  USSR  GOSPLAN  TO  BE  TAKEN  INTO 
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ACCOUNT  IN  THE  BALANCE  SHEETS  AND  PLANS  FOR  THE  DISTRIBUTION  OF  SPECIFIC  TYPES 
OF  METAL  PRODUCTS. 

A  countervailing  opinion. to  this  is  that  if  a  target  is  not  established  for 
average  reduction  in  the  consumption  norm,  then  the  ministries  will  try  to 
fulfill  the  targets  for  the  reduction  of  metal  consumption  per  1  million 
rubles  of  commodity  output  chiefly  through  the  output  of  expensive  non- 
metallic  articles,  the  unjustified  raising  of  prices  for  products  and  other 
violations.  There  is  no  basis  for  such  arguments,  since,  in  the  first  place, 
the  principal  task  of  the  ministries  is  meeting  the  needs  of  the  national 
economy  for  sectorial  production  and  the  fulfillment  of  contract  obligations 
for  its  supply.  Consequently,  articles  no  one  needs  will  not  be  sold.  In  the 
second  place,  even  in  the  face  of  substantial  shortcomings  in  price  formation, 
it  is  impossible  to  imagine  a  situation  where  such  subjectivism  and 
spontaneity  are  possible.  The  more  so  since  specific  tasks  are  posed  for  the 
fuller  reflection  in  prices  of  qualitative  indicators  of  production  and  the 
level  of  socially  necessary  labor  expenditures.  Therefore,  an  effort  to 
achieve  a  price  increase  with  unchanged  product  quality  is  eliminated. 

The  opinion  also  occurs  that  the  most  felicitous  method  of  supporting  a 
climate  for  the  conservation  of  metal  in  machine  building,  as  well  as  in  other 
sectors  of  industry  and  the  national  economy,  is  the  establishment  of  targets 
in  the  state  plans  for  conservation  and  reductions  in  the  consumption  norms 
for  all  types  of  metal  products.  Behind  the  outward  attractiveness  of  this 
approach  is  hidden  a  subjective  attempt  to  have  an  indicator  with  the  aid  of 
which  resources  can  always  be  "balanced"  with  requirements,  without  being 
deeply  concerned  with  questions  of  the  structure  of  production,  interchanges 
of  materials,  the  quality  of  product  output  etc.  This  indicator  makes  it 
possible,  when  there  is  a  resource  "shortage,"  not  to  analyze  the  causes  and 
basis  of  the  latter,  eind  simply  to  increase  the  target  for  the  reduction  of 
consumption  norms  and  take  it  into  account  in  planning  the  distribution  of 
metal  products.  The  approach  under  review  also  harbors  a  fundamental  mistrust 
toward  the  proposals  of  the  ministries  for  the  conservation  of  specific  types 
of  metal. 

It  is  natural  that  under  the  new  management  conditions  it  is  becoming 
unacceptable.  It  would  be  unjustified,  based  on  a  subjective  and  formalistic 
method  of  solving  problems  in  metals  conservation,  to  make  even  more  plump  the 
volumes  of  decrees  with  targets  for  the  reduction  of  consumption  norms  for 
specific  types  of  metal  resources  and  to  increase  the  turnover  of  documents 
required  by  the  necessity  of  transmitting  these  targets,  monitoring  their 
fulfillment,  reporting,  etc.  by  many  times. 

In  this  regard  it  would  be  worthwhile  to  consider  WHETHER  IT  IS  EXPEDIENT  FOR 
USSR  GOSPLAN  TO  DEVELOP  BALANCE  SHEETS  AND  DISTRIBUTION  PLANS  FOR  SO  MANY 
TYPES  OF  METAL  PRODUCTS.  IT  SEEMS  THAT  THEY  CAN  BE  LIMITED  TO  JUST  THOSE  OF 
THEM  THAT  DETERMINE  TO  THE  GREATEST  EXTENT  THE  RATE  AND  PROPORTIONS  OF  THE 
DEVELOPMENT  OF  THE  NATIONAL  ECONOMY.  RESPONSIBILITY  FOR  THE  REST  OF  THEM 
SHOULD  BE  PLACED  ON  USSR  GOSSNAB  OR  THE  METAL-ARTICLE  PRODUCER  MINISTRIES. 

There  is  no  need  for  the  ministries  to  present  USSR  Gosplan  with  norms  for  the 
consumption  of  ferrous  and  non-ferrous  metal  every  year.  The  "precision"  of 
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calculations  of  the  need  for  them  is  an  illusion  that  became  obvious  long  ago. 
And  the  point  is  not  that  the  norms  are  not  progressive,  exaggerated  and  of 
low  quality.  On  the  contrary,  long-term  practice  in  planning  targets  for 
their  reduction  has  facilitated  the  overall  reliability  of  setting  standards 
at  enterprises,  which  is  testified  to  by  the  reporting.  The  cause  of  the 
insufficiently  precise  calculations  of  metals  requirements  according  to  the 
consumption  norms  is  that  the  amount  of  product  output  calculated  is  for  an 
extended  product  range,  including  that  planned  by  the  ministries,  which  is  not 
always  well-founded  to  the  proper  extent .  Their  elaboration  at  USSR  Gosplan 
requires  a  large  volume  of  additional  information  and  is  for  that  reason  made 
more  difficult:  Through  the  differences  in  the  volumes  of  product  output 
according  to  the  plan  and  the  actual  underconsumption  of  rolled  ferrous  metal 
versus  the  resources  allocated  in  the  plan,  for  example,  a  value  is  composed 
commensurate  with  the  volume  of  yearly  conservation  of  rolled  metal  in  machine 
building .  The  preparation  of  norms  at  the  ministries  for  submittal  to  USSR 
Gosplan  is  also  extremely  labor  intensive,  and  reviewing  them  takes  a  long 
time. 

The  limits  of  the  most  important  types  of  metal  resources  that  determine  the 
proportions  of  the  national  economy  can  be  fully  calculated  based  on  metal 
consumption  per  1  million  rubles  of  commodity  output  taking  into  account  the 
targets  for  their  reduction.  And  this  will  be  no  less  precise  than  the  norms 
for  consumption,  since  it  has  long  been  known  that  the  aggregated  indicators 
are  more  resistant  to  probable  changes  than  are  deaiggregated  ones.  Additional 
resource  requirements  of  this  or  that  ministry  with  regard  to  substantial 
structural  changes  should  be  considered  specially  and  where  well-founded 
should  be  covered  through  reserves.  The  control  figures  for  metal 
requirements  for  the  plan  adopted  can  be  implemented  according  to  the  base 
consumption  norms,  taking  into  account  the  conservation  targets  established  by 
the  five-year  plan. 

The  metal  consumption  norms  per  unit  article,  in  our  opinion,  could  be 
submitted  to  USSR  Gosplan  by  the  ministries  just  once  or  twice  in  a  five-year 
plan  and  can  serve  to  elaborate  (where  necessary)  the  scale  of  its  utilization 
per  1  million  rubles  of  commodity  output.  At  the  same  time,  the  planning  of 
just  one  target  for  the  reduction  of  metals  consumption  per  1  million  rubles 
of  commodity  output  would  be  inadequate . 

A  most  important  factor  in  raising  the  efficiency  of  metals  utilization  in 
machine  building  is  the  acceleration  of  scientific  and  technical  progress. 
Consequently,  it  is  important  that  the  plan  Include  a  determination  of  the 
conditions  for  providing  efficiency  indicators.  These  conditions  are  in 
essence  the  final  result  of  the  execution  of  scientific  and  technical  measures 
in  the  sector  for  the  development  and  assimilation  of  new  equipment  and 
technologies.  They  should  include  the  economizing  of  metal  (according  to 
aggregate  types)  through  scientific  and  technical  measures;  the  renewal  of 
products,  that  is,  increasing  the  share  of  new  types  of  equipment  in  overall 
production  volume;  and,  an  average  reduction  in  metals  consumption  for 
machinery,  as  well  as  of  waste  and  metal  losses. 


71 


Summing  up  what  has  been  presented,  its  seems  essential  to  implement  specific 
measures  for  raising  the  efficiency  of  metal-products  consumption  in  machine 
building. 

FIRST,  it  is  expedient  to  include  in  the  plan  the  section  "Raising  Efficiency 
in  the  Utilization  and  Conservation  of  Material  Resources,"  including  it  in 
the  targets  for  ministries,  departments  and  union  republics  concerned  with  the 
consumption  of  metal.  These  targets  should  be  expressed  in  approved 
indicators  for  its  consumption  per  1  million  rubles  of  commodity  output  in 
machine  building  and  metalworking  and  a  reduction  compared  to  the  preceding 
year. 

In  the  plans,  it  is  essential  to  approve  both  the  absolute  volume  of  metal 
consumption  per  1  million  rubles  of  articles  (tons/million  rubles)  and  its 
reduction  versus  the  preceding  year  in  percentage  terms.  The  establishment  of 
only  one  of  these  Indicators  may  not  have  the  desired  result.  In  reality,  if 
just  a  reduction  in  consumption  is  planned,  then  the  exaggeration  of  base 
indicators  of  consumption,  as  shown  by  practice,  is  not  eliminated.  (Footnote 
1)  (This  shortcoming,  in  particular,  is  convincingly  attested  to  by  the 
experience  of  planning  a  reduction  of  consumption  factors  in  ferrous 
metallurgy.  Here,  notwithstanding  the  many  years  of  planning  for  the 
reduction  of  consumption  norms  of  ingots  for  the  production  of  rolled  ferrous 
metals,  the  consumption  coefficient  changed  very  insignificantly  in  practice, 
since  an  increase  in  its  base  size  was  permitted.)  Establishing  just  the 
absolute  size  of  metal  consumption  per  1  million  rubles  of  commodity  output  is 
also  insufficient,  since  it  is  unclear  how  much  the  efficiency  of  metals 
utilization  increases  as  a  percentage  of  the  plan  and  how  much  in  reality. 

It  is  expedient  to  establish  targets  for  an  aggregate  range  of  metal  products: 
rolled  ferrous  metal,  steel  sheet,  cast  iron,  steel  pipe  and  non-ferrous 
metals. 

It  is  important  to  retain  the  reduction  in  the  norms  for  metals  consumption  as 
an  estimated  Indicator  as  one  of  the  components  of  a  reduction  in  its 
utilization  per  1  million  rubles  of  product  and  reflecting  the  current  changes 
in  the  metals  consumption  of  articles.  The  utilization  factors  of  metal  and 
other  existing  indicators  also  should  be  calculated  and  analytical. 
Differentiated  targets  for  metal  consumption  per  1  million  rubles  of  product 
and  its  reduction  should  be  transmitted  to  the  enterprises  by  the  ministries. 
The  ministries  can  also  thereby  establish  these  indicators  for  a  wide  range  of 
material  resources. 

SECOND,  in  the  section  of  the  plan  on  the  development  of  science  and 
technology,  it  is  important  to  plan  not  only  the  chief  measures  of  scientific 
and  technical  progress,  but  also  to  determine  the  estimated  indicators  that 
characterize  the  effect  of  their  incorporation  and  are  associated  with 
improving  designs,  technology,  the  organization  of  production  and  the  renewal 
of  products.  These  indicators  could  be:  metals  conservation  (by  aggregate 
type)  through  the  execution  of  measures  of  scientific  and  technical  progress; 
reduction  in  the  design  metal  consumption  of  machinery  and  equipment  in 
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percentage  terms}  reduction  of  metals  waste  and  losses  in  percentage  terms} 
and,  product  renewal  in  percentage  terms. 

In  order  to  characterize  the  growth  of  product  quality  in  machine  building, 
the  composition  of  the  cited  targets  should  be  supplemented  with  indicators  of 
the  reliability  and  longevity  of  the  machinery  and  equipment. 

All  of  these  indicators  should  be  differentiated  and  delivered  to  the 
associations  and  enterprises  in  specific  form  for  the  organization  of  work  on 
the  spot  for  planning  and  setting  up  the  production  of  equipment  that  is 
distinguished  by  lower  metals  consumption  and  substantially  improved 
indicators  of  reliability  and  longevity. 

THIRD,  it  is  expedient  to  create  a  management  system  for  resource  conservation 
that  includes  the  management  of  metals  conservation.  With  this  aim,  work 
should  be  organized  in  centralized  planning  organs,  ministries  and  enterprises 
on  raising  the  efficiency  of  utilization  and  the  conservation  of  material 
resources .  This  means  the  purposeful  and  interconnected  activity  of  all  the 
services  of  the  ministry  or  enterprises ,  directed  toward  the  realization  of 
the  dedicated  task  of  reducing  the  materials  and  power  consumption  of 
products.  The  obligations  and  responsibilities  of  all  subdivisions  should  be 
clearly  determined  for  its  resolution,  which  requires  the  development  of 
sectorial  and  departmental  statutes. 

Coordinating  the  work  on  managing  the  efficiency  and  conservation  of  metals 
can  be  entrusted  to  the  resource  norm-setting  subdivisions  with  the 
appropriate  elaboration  of  their  rights  and  obligations.  They  could  take  upon 
themselves  the  organization  and  methodological  guidance  of  this  work,  the 
formulation  of  indicators  and  the  resolution  of  other  issues. 

Finally,  FOURTH,  incentives  for  metals  conservation  require  improvement.  A 
procedure  must  be  created  that  determines  the  procedure  for  accounting  for 
conservation  as  the  result  of  specific  measures,  as  well  as  a  personal  account 
for  economy.  The  personal  account  should  become  the  sole  official  document 
that  records  the  instance  of  economy  and  is  the  basis  for  the  payment  of 
material  compensation.  The  payment  of  compensation  to  Individual  specialists 
should  not  depend  on  the  overall  results  of  the  economic  activity  of  the 
enterprise.  The  guarantee  of  incentives  for  economizing  for  the  appropriate 
personal  accounts  will  yield  appreciable  results.  It  is  important  in  this 
that  the  procedure  for  formulating  the  accounts  be  sufficiently  simple  both  in 
formulation  and  in  the  aspect  of  control  over  the  reliability  of  the  economy 
of  metal  obtained. 
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INDUSTRY  PLANNING  AND  ECONOMICS 


KRASNYY  PROLETARIY  PLANT  ON  METAL  USE,  NC  TOOL  BENEFITS 

Moscow  PLANOVOYE  KHOZYAYSTVO  in  Russian  No  7,  Jul  86  pp  46-49 

[Interview  with  Moscow  Krasnyy  Proletariy  Machine-Tool  Building  Production 
Association  Chief  Process  Engineer  Vyacheslav  Nikolayevoich  Panin  by  journal 
department  editor  N.  D.  Golovnin  under  the  rubric  "Our  Interview";  "Setting 
Norms  for  Material  Resources  at  Enterprises";  material  in  capital  letters  is 
in  boldface  type  in  original] 

[Text]  The  materials  of  the  27th  CPSU  Congress  pose  the 
task  of  achieving  the  fact  that  the  increase  in  the 
requirements  of  the  national  economy  for  material  resources 
be  75-80  percent  satisfied  by  way  of  economizing  them.  The 
fulfillment  of  this  task  depends  on  how  successfully  it  is 
resolved  at  every  specific  plant,  mill  and  construction 
site.  In  an  Interview  with  journal  department  editor  N.  D. 

Golovnin,  Moscow  Krasnyy  Proletariy  Machine-Tool  Building 
Production  Association  Chief  Process  Engineer  V.  N.  Panin 
relates  possible  ways  of  raising  the  efficiency  of  metals 
utilization  in  machine  building. 

[Question]  The  12th  Five-Year  Plan  plans  to  provide  for  a  growth  in  the 
output  of  machine-building  products  with  practically  no  increase  in  metal 
supply,  which  requires  the  execution  of  measures  for  reducing  metals 
consumption  and  improving  the  setting  of  norms  for  metal  requirements.  How 
are  these  tasks  being  resolved  in  your  association? 

[Answer]  Metal  is  the  principal  structural  material  of  machine  building.  A 
considerable  portion  of  material  expenditures  for  product  output  falls  to  its 
share.  Under  the  conditions  of  shifting  the  economy  onto  an  intensive  path  of 
development  and  turning  resource  conservation  into  a  principal  source  for 
satisfying  the  Increase  in  requirements  for  raw  and  other  materials,  questions 
of  economizing  metal  acquire  paramount  significance.  This  is  reflected  in  the 
everyday  activity  of  designers,  process  engineers  and  the  whole  collective  of 
the  association.  The  set  of  measures  for  economizing  metal  is  a  constituent 
part  of  the  plan  for  the  social  and  economic  development  of  the  association. 
As  a  result  of  its  implementation,  a  yearly  reduction  in  the  norms  for  metals 
consumption  and  its  considerable  economy  are  ensured.  In  1985,  for  example,  a 
reduction  in  the  consumption  norms  allowed  us  to  conserve  1,608.5  tons  of  hot- 
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rolled  metal  at  a  yearly  requirement  volume  of  17,444  tons.  In  1986,  it  is 
proposed  to  reduce  the  consumption  norm  by  7  percent  (the  ministry  target  for 
its  reduction  is  5  percent)  and  through  this  to  conserve  1,510  tons  of  metal. 
At  the  foundation  of  this  norms  reduction  is  the  improvement  of  the  design  of 
machine  tools  and  the  expansion  of  the  utilization  of  progressive  materials 
and  technologies.  All  of  this  ensures  a  gradual  reduction  in  metals 
consumption  for  every  model  of  machine  tool  over  the  course  of  the  whole 
period  of  its  production. 

At  the  same  time,  materials  consumption  per  machine  tool  in  the  transition 
from  one  generation  to  another,  as  a  rule,  is  increasing.  The  new-generation 
machine  tools  are  fitted  with  additional  devices  for,  for  example,  the 
automated  control  and  management  systems  (to  which  the  corresponding 
technological  functions  of  man  are  transferred),  which  increases  the  mass  of 
the  machine  tool,  and  this  is  frequently  not  compensated  for  by  the  reduction 
in  metals  consumption  through  other  factors.  At  the  seime  time,  new  machine 
tools,  for  example  machine  tools  with  NC  [numerical  control],  possess  greater 
consumer  value  and  generate  a  considerable  economic  saving  (depending  on  the 
model,  from  6,400  to  12,000  rubles  per  machine  tool). 

In  comparing  the  materials  consumption  of  various  types  of  machine  tools, 
therefore,  it  is  essential  to  take  their  consumer  value  into  account  as  well. 
Thus,  in  a  near  doubling  in  the  mass  of  NC  machine  tools  compared  to  general- 
purpose  tools  with  manual  controls,  the  productivity  of  machine-tool  operators 
in  servicing  just  one  machine  tool  increases  by  2-3  times.  CCnsequentiy, 
relative  to  this  most  Important  indicator  of  the  consumer  value  of  machine 
tools  their  metals  consumption  is  reduced,  but  there  is  no  such  accounting.  A 
technique  has  not  been  developed.  It  should  be  acknowledged  that  there  exist 
reserves  for  decreasing  the  norms  for  metal  consumption  in  the  production  of 
NC  machine  tools.  Thus,  a  reduction  of  17  percent  for  the  hew  models  is 
proposed  for  our  association  in  1986. 

[Question]  Strengthening  the  struggle  for  metals  economy  in  the  national 
economy  was  accompanied  by  an  increase  in  the  number  of  directive  indicators 
for  its  conservation.  Is  such  a  regulation  of  the  use  of  metal  justified? 

[Answer]  In  order  to  answer  this  question,  it  is  necessary  to  remember  the 
aims  for  which  the  work  on  economizing  metal  is  being  conducted.  The 
discussion  concerns  reducing  its  expenditures  per  unit  of  consumer  value  or, 
in  other  words,  satisfying  a  given  amount  of  specific  public  needs  (for  metal- 
cutting  machine  tools,  for  example)  with  the  least  consumption  of  metal. 
Consequently,  the  end  result  is  specific — to  conserve  the  maximum  possible 
amount  of  metal  for  the  manufacture  of  an  additional  Eunount  of  products  needed 
by  the  national  economy.  Achieving  it  depends  on  a  multitude  of  factors.  The 
attempt  to  account  for  and  control  even  the  principal  ones  (design 
improvements,  the  improvement  of  technology,  the  application  of  progressive 
materials)  caused  an  increase  in  the  number  of  indicators,  as  a  result  of 
which  attention  toward  the  final  purpose  was  weakened  to  some  extent.  In  and 
of  itself,  the  real  economizing  of  metal  seemingly  recedes  to  the  background, 
and  the  necessity  of  fulfilling  indicators  that  depend,  as  is  well  known,  on 
the  norms  advances  to  the  forefront.  Coordination  is  lacking  for  these  very 
same  indicators,  and  opposite  dynamics  are  possible.  The  maximum  economy  of 


75 


metal  under  specific  economic  conditions,  moreover,  can  often  be  ensured  by 
improving  one  or  several  indicators,  with  the  others  remaining  unchanged  or 
even  worsening.  Thus,  a  considerable  economy  of' metal  is  produced  by  reducing 
the  norms  for  its  consumption  per  unit  article.  In  this,  however,  a  reduction 
often  occurs  in  the  utilization  factor  of  the  metal,  caused  by  the  fact  that 
in  decreasing  the  mass  of  the  blank,  the  allowances  remain  practically 
unchanged,  and  the  technological  level  of  the  equipment  used  in  the  planning 
period  does  not  permit  them  to  be  reduced.  For  example,  improving  the  design 
and  manufacturing  technology  of  the  basic  16-K-20F3  machine  tool  with  NC  made 
it  possible  to  reduce  its  mass  from  660  to  600  kg  [kilograms],  and  of  the  cast 
blank  from  1,140  to  1,100  kg,  which  ensured  a  saving  of  40  kg  of  steel  per 
machine  tool.  The  utilization  factor  of  metal,  however,  declined  from  0.58  to 
0.55.  This  is  a  typical  example.  Many  other  such  examples  could  be  cited. 
The  circumstance  that  the  utilization  factor  of  metal  is  directively  increased 
indicator,  and  its  reduction  is  regarded  as  a  worsening  of  operations  in 
metals  economy,  has  an  effect.  As  a  result,  the  implementation  of  measures 
directed  toward  considerably  reducing  metals  consumption  is  restrained. 

To  our  view,  the  given  factor  should  be  estimated  and  analytical,  eind  not 
increased  by  directive.  A  change  in  its  nature  would  allow  the  elimination  of 
the  possibility  of  its  increase  by  the  use  of  heavy,  metal-intensive  parts. 
Losses  from  such  a  use  of  metal,  long  excluded  from  circulation,  are 
considerably  greater  than  expenditures  for  the  collection,  transporting  and 
reworking  of  metallic  chips,  which  are  used  as  a  secondary  raw  material. 
Naturally,  the  discussion  does  not  concern  underestimating  the  role  of  the 
metal  utilization  factor.  This  is  an  Important  analytical  Indicator,  and  its 
value,  when  the  vested  interest  of  enterprises  in  an  artificial  increase  for 
the  sake  of  achieving  the  plan  value  is  eliminated,  quite  objectively 
characterizes  the  progressivity  of  the  technologies  employed  and  the 
efficiency  of  metals  use.  The  significance  of  economic  factors  for  increasing 
it,  moreover,  prevail  over  the  existing  reserves  at  enterprises. 

The  decisive  role  of  providing  the  enterprises  with  progressive  types  of 
rolled  metal,  castings,  stampings  and  other  metal  articles  that  have  minimal 
tolerance  for  finish  machining  in  raising  the  metals  utilization  factor  should 
be  emphasized.  Efficient  metals  machining  equipment  that  permits  the  use  of 
leading  technology  is  also  required.  All  of  this  is  still  lacking.  But  this 
is  a  problem  for  the  national  economy,  for  the  resolution  of  which  are 
required  a  certain  period  of  time  and  additional  expenditures. 

The  tolerances  of  blanks  obtained  via  cooperative  supply  do  not  correspond  to 
modern  requirements.  Frequently  they  exceed  those  allowable  for  the 
corresponding  types  of  metal  articles  manufactured  in-house  by  2-3  times .  But 
that  is  not  so  surprising— such  large  tolerances  meet  the  requirements  of 
state  standards,  that  to  a  great  extent  take  into  account  the  interests  and 
capabilities  of  the  suppliers  more  than  of  the  consumers. 

The  strengthening  of  cooperative  supply  has  a  substantial  effect  on  the 
results  of  the  economic  activity  of  enterprises.  Thus,  70  percent  of  the 
requirements  of  our  association  for  component  assemblies  and  blanks  is 
satisfied  by  cooperative  supply.  They  must  therefore  be  made  more  strict  and 
oriented  first  and  foremost  toward  the  satisfaction  of  economic  requirements 


76 


in  order  to  raise  the  influence  of  state  standards  on  the  growth  of  production 
efficiency. 

A  large  role  in  mobilizing  the  efforts  of  labor  collectives  for  the  rational 
utilization  of  metal  is  reserved  for  the  annual  targets  for  reducing  the  norms 
for  its  consumption.  As  is  well  known,  however,  in  the  face  of  the  quite 
successful  fulfillment  of  these  targets,  radical  shifts  in  metals  economy  did 
not  occur  in  the  last  10-15  years.  This  is  along  with  inadequately  high  rates 
of  improvement  in  the  structure  of  metal  produced,  the  dissemination  of 
progressive  technologies  and  the  slow  assimilation  of  the  achievements  of 
scientific  and  technical  progress  as  well  as  connected  with  certain 
imperfections  in  this  indicator  and  in  its  employment  in  practice. 

THE  DIRECTIVE  INDICATOR  FOR  THE  REDUCTION  OF  THE  CONSUMPTION  NORMS  IN  PLANNING 
FROM  WHAT  HAS  BEEN  ACHIEVED  DOES  NOT  STIMULATE  THE  ENTERPRISES  TO  UTILIZE  ALL 
RESERVES  AND,  MOREOVER,  FORCES  THEIR  CREATION  FOR  THE  FULFILLMENT  OF  TARGETS 
IN  THE  FUTURE.  THIS  REDUCES  THE  AMOUNT  OF  REAL  METALS  SAVINGS  COMPARED  TO 
WHAT  IS  POSSIBLE. 

In  work  on  reducing  the  metals  consumption  norms,  it  is  essential  to  take  into 
account  such  a  factor  as  the  reduction  of  aggregate  expenditures  for  the 
production  of  a  unit  of  product.  A  saving  of  metal  that  is  accompanied  by  an 
increase  in  the  consumption  of  other  resources  and  leads  to  an  increase  in  the 
cost  of  the  articles  produced  is  hardly  justified. 

In  small-series  production,  the  saving  from  the  use  of  progressive 
technologies  that  considerably  reduce  the  metals  consumption  norm  exceeds  the 
increase  in  labor  intensiveness.  In  the  hot  die  forging  of  a  small  lot  of 
parts,  in  particular,  the  additional  labor  expenditures  for  manufacturing  the 
die  increase  their  cost  to  a  greater  extent  than  it  is  reduced  through  a 
saving  of  metal. 

It  must  be  acknowledged  that  UNJUSTIFIED  HIGH  PRICES  FOR  PROGRESSIVE  TYPES  OF 
STRUCTURAL  MATERIALS  DO  NOT  FACILITATE  A  REDUCTION  IN  AGGREGATE  EXPENDITURES. 
The  use  of  these  materials,  decreasing  the  expenditure  of  metal  in  physical 
terms,  often  increases  the  cost  portion  of  the  value  of  product  output. 

[Question]  Vyacheslav  Nikolayevich,  what  you  have  said  gives  rise  to  the 
question  of  what  changes  should  be  made  in  the  system  of  planning  metals 
economizing? 

[Answer]  First  and  foremost,  it  is  necessary  to  reduce  substantially  the 
number  of  directive  indicators  for  metals  economy  sent  to  the  enterprises. 
The  reduction  of  metals  consumption  per  unit  of  product  should  be  the  main 
thing  in  the  evaluation  of  the  rationality  of  its  utilization.  To  a  great 
extent,  the  indicator  for  reducing  metals  consumption  per  1  million  rubles  of 
commodity  output  that  was  included  in  the  current  five-year  plan  corresponds 
to  this  requirement.  It  takes  into  account  all  factors  that  are  reflected  by 
metals  consumption  norms,  its  utilization  factor  and  other  indicators  that  can 
be  made  into  estimates.  At  the  same  time,  this  indicator  also  has  a 
substantial  shortcoming:  the  possibility  of  ensuring  its  fulfillment  not  only 
through  a  real  economy  of  metal,  but  by  means  of  making  product  output  more 


77 


expensive.  In  this  regard,  the  question  arises:  do  some  special  indicators 
for  metals  economy  have  to  be  given  to  the  enterprises  if  production  should 
grow  without  additional  funds?  Thus,  in  the  current  five-year  plan,  the 
machine  building  industry  has  to  provide  for  a  growth  in  product  output  with 
practically  no  increase  in  the  supply  of  metal,  which  in  and  of  itself 
predetermines  the  necessary  scope  of  its  economy.  In  this,  it  is  not  the 
fulfillment  of  a  multitude  of  indicators  for  metals  economy,  but  the  economy 
itself  that  becomes  the  immediate  aim  of  the  labor  collectives. 

Under  these  conditions,  a  reduction  of  the  norms  for  metals  consumption  will 
have  to  be  achieved  not  with  regard  to  its  actual  values  in  the  base-year 
period,  but  compared  to  progressive  and  technically  well-founded  ones,  for 
which  it  is  essential  to  include  all  the  resource-conserving  factors  of 
scientific  and  technical  progress  and  organizational  and  technical  reserves. 

The  responsibility  of  planning  and  sectorial  organs  for  providing  the 
enterprises  with  resource-conserving  equipment  and  progressive  types  of 
structural  materials  and  for  the  widespread  incorporation  of  leading 
experience  should  increase. 

Such  an  approach  to  resolving  the  problems  of  economizing  metals,  in  our 
opinion,  corresponds  to  the  requirements  of  the  27th  CPSU  Congress  on  the 
re-orientation  from  quantitative  indicators  to  qualitative  ones,  from  interim 
results  to  final  ones,  and  from  increasing  resources  to  improving  their 
utilization. 
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INDUSTRY  PLANNING  AND  ECONOMICS 


AUTOMATION,  FLEXIBLE  SYSTEMS  USE  IN  CONSTRUCTION  INDUSTRY 

Moscow  STROITELNAYA  GAZETA  in  Russian  3  Aug  86  p  1 

[Unattributed  article:  "Renewing  the  Base  of  Housing  Construction"] 

[Excerpts]  The  solution  of  the  housing  problem  in  our  country  is  associated 
is  a  most  direct  fashion  with  accelerating  scientific  and  technical  progress 
in  the  housing  construction  industry. 

The  complete  redesign  of  80  plants  that  produce  pre-fabricated  structural 
elements  is  projected  over  the  five-year  period.  Some  20.4  billion  rubles 
were  allocated  for  the  development  of  the  whole  construction  industry, 
including  for  the  reconstruction  of  housing  construction,  in  1986  alone.  In 
order  to  utilize  these  colossal  funds  in  a  thrifty  manner,  it  is  very 
important  to  determine  correctly  the  strategy  and  tactics  of  the  renewal  of 
production.  Our  domestic  housing  construction  industry  must  be  raised  to  a 
higher  level,  and  products  should  come  from  its  conveyor  to  adorn  our  cities. 

Many  technical  innovations  have  appeared  in  the  technical  arsenal  of  the 
sector  in  recent  years.  These  include  the  cassette-conveyor  lines  for  the 
manufacture  of  interior-wall  panels,  mechanized  lines  for  exterior-wall 
finishing  by  various  methods,  and  the  speedy  directed  feeding  of  concrete  in 
special  hoppers.  Attempts  are  being  made  to  employ  robot  equipment  in 
production;  the  first  manipulators  have  arrived  in  shops  at  plants.  Of  the 
545  existing  large-panel  housing  construction  plants  in  the  country,  434 
enterprises  have  made  the  transition  to  the  output  of  new-series  homes. 

Overall,  however,  housing  construction  developed  along  the  extensive  path  in 
the  1970s  and  1980s.  The  increase  in  the  volumes  of  pre-fabricated  structural 
elements  manufactured  was  achieved  chiefly  through  increasing  the  number  of 
enterprises.  The  mass  production  of  new  and  promising  equipment  was  not  set 
up.  Housing  construction  has  one  of  the  lowest  fixed-capital  renewal  factors. 
Minstroydormash  [Ministry  of  Construction,  Road  and  Municipal  Machine 
Building]  and  its  institute,  Giprostrommash  [All-Union  State  Planning  and 
Design  Institute  of  Establishments  of  the  Construction  Industry] ,  called  upon 
to  equip  the  housing  construction  industry  with  modern  equipment,  have  not 
undertaken  this  work  in  an  energetic  fashion  over  many  years,  and  prospects 
for  the  sector  have  been  lost.  The  so-called  new  standard  and  experimental 
plans,  created  by  Giprostrommash,  do  not  provide  for  any  substantial  increase 
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in  the  operating  efficiency  of  enterprises.  Moreover,  the  new  process  lines 
do  not  even  make  it  possible  to  reach  the  level  achieved  at  the  best  first- 
generation  large-panel  housing  construction  plants. 

The  Soviets  of  Peoples’  Deputies  have  been  called  upon  to  play  a  more  active 
role  in  developing  the  capacity  of  the  construction  and  building-materials 
industries  and  in  the  reconstruction  and  technical  retooling  of  existing 
enterprises.  The  recently  adopted  decree  on  "Measures  for  Further  Increasing 
the  Role  and  Strengthening  the  Responsibility  of  Soviets  of  Peoples'  Deputies 
for  Accelerating  Social  and  Economic  Development  in  Light  of  the  Resolutions 
of  the  27th  CPSU  Congress"  grants  them  the  right  to  create  special  enterprises 
and  to  include  associations,  enterprises  and  organizations  in  this  work  on  a 
proportionate  basis. 

The  leading  housing  construction  institute  in  the  oblast — TsNIIEP  zhilishcha 
[Central  Scientific  Research  and  Planning  Institute  of  Standard  and 
Experimental  Planning  of  Housing]— has  recently  become  more  active.  The 
flexible  system  of  panel  housing  construction  proposed  by  them  opens  up  broad 
possibilities  for  raising  the  efficiency  of  production  and  architectural 
searching  and  has  been  approved  by  Gosgrazhdanstroy  [State  Committee  for  Civil 
Construction  and  Architecture]. 

It  seems  expedient  to  create  a  scientific  planning  and  design  production 
association  on  the  basis  of  the  appropriate  subdivisions  of  TsNIIEP 
zhilishcha,  Giprostrommash  and  Minstroydormash,  the  activity  of  which  would  be 
subordinated  to  a  single  purpose — the  incorporation  of  progressive  technical 
and  architectural  solutions  in  housing  construction  practice.  This  would  make 
possible  a  closer  coordination  of  issues  in  planning,  architecture,  technology 
and  design  and  ensure  the  most  rapid  manufacture  of  experimental  and  test- 
production  prototypes  of  new  machinery  and  their  incorporation  into  mass 
production.  The  sectorial  economic  Institutes  must  develop  those  systems  of 
material  incentives  that  will  induce  collectives  to  produce  architecturally 
varied  products. 
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PARTY  MEETING  ON  MACHINE  TOOLS— (TASS)— On  21  May  the  Central  Committee  of  the 
CPSU  held  a  meeting  on  the  topic  of  the  future  evolution  of  the  machine  bulld-> 

Ing  sectors  and  the  enhancment  of  the  technical  allber  and  quality  of  the  manu¬ 
factured  products.  Taking  part  In  the  meeting  were  comrades  N.  I.  Ryzhkov,  L.  N. 
Zaykov,  N.  V.  Talyzln,  deputies  of  the  President  of  the  USSR  Council  of  Ministers 
A.  K.  Antonov,  I.  S.  Sllayev,  Yu,  D.  Maslyukov,  and  6.  1,  Marchuk,  ministers, 
chairmen  of  the  state  committees,  and  high-placed  members  of  the  CPSU  CC. 

A  long  speech  was  given  by  the  General  Secretary  of  the  CPSU  CC,  M.  S, 

Gorbachev.  It  was  pointed  out  at  the  meeting  that,  since  the  April  (1985) 
plenary  session  of  the  CPSU  CC,  an  active  program  has  been  set  in  motion  to 
accomplish  the  national  goals  of  development  of  machine  building  in  the  12th 
Five  Year  Period  and  over  the  term  up  to  the  year  2000.  The  machine  building 
sectors  have  worked  up  to  a  steady  pace.  The  greatest  progress  in  this  regard 
is  being  achieved  where  there  is  a  changed  attitude  toward  the  matter,  and 
where  the  work  collectives  are  actively  included  in  the  search  for  innovation, 
displaying  initiative  and  responsibility  in  solving  the  tasks  of  design, 
manufacture  and  promotion  of  progressive  technology  and  engineering.  Special 
attention  was  devoted  to  the  allocation  of  high  quality  materials  and  products 
to  the  machine  building  sectors,  intensified  in-house  machine  tool  construction, 
and  giving  the  priority  to  the  development  of  instrument  design,  electrical 
engineering  and  electronics.  At  each  institute,  at  each  design  bureau,  it 
is  essential  to  have  a  system  of  objective  evaluations  of  the  technical  caliber 
in  light  of  the  dynamism  of  the  scientific  and  technical  revolution.  The 
Introduction  of  Soviet  inventions  should  be  accelerated,  and  the  entire  sys¬ 
tem  of  sclent if ic-technlcal  Information  improved.  It  was  underscored  that 
the  directors  of  the  machine  building  ministries,  associations,  and  enter¬ 
prises,  and  the  scientists  and  experts  will  soon  have  to  tackle  the  critically 
important  task  of  placing  Soviet  mechanical  engineering  at  the  forefront  of 
the  world.  [Text]  [Moscow  SOTSIALISTICHESKAYA  INDUSTRIYA  in  Russian  23  May 
86  p  1]  12717 

FACTORY  WORKERS  DONATE  FREE  TIME— Yelets— A  collective  of  the  Yelets  factory 
Elta  have  unanimously  supported  the  initiative  of  the  workers  of  the  Volga 
Automotive  Plant  to  spend  four  free  days  in  the  present  year  working  without 
pay  on  public  works  projects.  During  their  off  time,  the  machinists  will 
labor  in  the  construction  of  a  municipal  hospital,  a  factory-shared  poly¬ 
clinic,  an  apartment  house  being  erected  on  the  economical  principle,  and 
a  number  of  other  public  facilities.  [By  N.  Klimov]  [Text]  [Moscow 
SOTSIALISTICHESKAYA  INDUSTRIYA  in  Russian  6  Jul  86  p  2]  12717 
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UDC  621.9.06.004.67 
658.588.8 


UNIVERSAL  FIT-UP  JIGS  FOR  REPAIR  WORK 

Moscow  MASHINOSTROITEL  in  Russian  No  5,  May  86.  pp  32-34 
[Article  by  engineers  V.  V.  Tkachenko  and  V.  P.  Yudin] 

[Text]  With  the  increasing  demands  on  quality  of  maintenance  and  repair  of 
metal-cutting  lathes,  the  mechanisms,  jigs  and  gages  used  as  accessories 
take  on  special  significance.  An  effective  way  to  improve  equipment  repairs 
is  the  use  of  universal  fit-up  jigs.  This  is  a  collection  of  mutually  inter¬ 
changeable  parts  and  components.  In  particular,  the  universal  fit-up  jigs 
for  repair  work  at  one  of  the  enterprises  include  three  basic  sets  of  parts 
and  components;  gages;  machining  jigs;  and  assembly-dismantling  jigs. 

The  first  set  consists  of  parts  and  components  of  90  kinds.  These  are  used 
to  put  together  jigs  intended  for  checking  the  assembly  and  compliance  with 
precision  standards  for  the  majority  of  types  of  popular  lathe  models.  Thus, 
the  jig  (Fig.  la)  is  used  to  check  that  the  guideways  of  the  basic  components 
of  metal-cutting  lathes  are  parallel,  rectilinear  and  plane;  the  jig  (Fig.  lb) 
is  used  to  check  that  the  axis  of  the  spindle  of  a  drilling  head  is  normal  to 
the  guideways  of  the  arm  in  radial  drills;  the  jig  (Fig.  Ic)  is  used  to  check 
that  the  guideways  of  the  yoke  in  cutting  mills  are  parallel  with  the  axis  of 
rotation  of  the  spindle  in  the  vertical  and  horizontal  planes.  These  jigs 
(with  certain  modifications  and  supplementations)  are  assembled  from  the 
identical  basic  standardized  parts:  a  locating  base  (ruler)  1  with  two 
T-shaped  continuous  slots  along  the  upper  and  lower  working  surfaces,  a 
holder  4  secured  to  the  base  for  attachment  of  a  system  of  rods  with  a  gage, 
an  adjustable  mandrel  2,  a  nonadjustable  mandrel  5,  a  leveller  3,  and  a  rod  6. 
The  elements  are  secured  to  the  basic  components  by  a  standardized  dowel  7. 

To  enlarge  the  technological  possibilities  of  the  set  of  parts  and  components 
of  the  measurement  jigs,  many  of  the  components  (the  rulers,  rods,  mandrels, 
etc.)  come  in  several  sizes. 

The  second  set  consists  of  parts  and  components  of  50  kinds,  used  in  mount¬ 
ing,  checking  the  alignment,  and  fastening  of  the  basic  parts  of  lathes 
being  repaired  by  machining.  The  set  includes  various  types  and  sizes  of 
jack,  clamps,  rests,  self-aligning  supports,  measurement  plates,  grinding 
heads,  and  other  parts  and  components  which  can  be  used  to  fit  out,  for 
example,  the  lengthwise  grinders  and  lengthwise  planers  of  repair  machine 
shops . 


82 


Fig.  1 

Shoulder  level  h. 
Drilling  head  1. 
Arm  guides  j . 
Yoke  of  cutting  mill 


Ruler 

Spindle 

Checking  mandrel 


Fig.  2 
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The  third  set  includes  parts  and  components  of  45  kinds.  These  are  used  to 
assemble  jigs  for  press— fitting,  pressing  out,  pips  bending,  stripping,  and 
so  forth.  Figure  2a  shows  a  portable  pipe  bender,  the  basic  parts  of  which 
are  a  hydraulic  amplifier  1  and  a  stand  2.  These  same  elements  are  used  in 
the  stripper  (Fig.  2b),  assembled  from  a  self-centering,  triple-cam  lathe 
chuck  3,  with  standardized  clamps  4  fastened  to  the  cams.  The  Jig  includes 
a  lifting  mechanism  7  with  vee-block  support  5,  which  is  fastened  to  a  ruler  6 
(cf.  the  jig  of  the  first  set).  The  same  hydraulic  amplifier  1  is  used  in  a 
table— top  press  (Fig.  2c) ,  where  the  other  parts  (stands  9,  cross  arm  8)  are 
standardized. 

It  is  very  difficult  to  provide  all  the  versions  of  the  parts,  components 
and  ensembles  of  universal  jigs  that  may  be  needed  in  the  repair  of  lathes. 
Therefore,  it  is  also  necessary  to  employ  special  parts,  not  part  of  the  set, 
in  putting  together  the  jigs.  The  use  of  the  universal  jigs  does  not  preclude 
other  kinds  of  repair  accessories. 

COPYRIGHT:  "Mashinostroyeniye",  "Mashinostroitel" ,  1986 
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TURKMENISTAN !S  PLANS  TO  DEVELOP  METAL  - INDUSTOX  DISCUSSED 
Ashkhabad  TURKMENISTANSKAYA  ISKRA  In  Russian  4  Jun  86  p  2 


interview  with  Yevgeniy  Ivanovich  Martynov,  Deputy  Chief  Engineer  of  the 
All-Union  Scientific  Research  and  Planning  Institute  of  Refractory  Metals 
and  Alloys,  by  R.  Bazarov;  date  and  place  not  specified 

Specialists  of  the  All-Union  Scientific  Research  and 
Planning  Institute  of  Refractory  Metals  and  Alloys  have  com¬ 
pleted  the  development  of  a  plan  for  the  Turkmen  Hard  Alloy 
Products  Plant,  The  basic  directions  of  the  economic  and 
social  development  of  the  country  for  the  present  five-year 
plan  and  up  to  the  year  2000  provide  for  the  stairt  of  con¬ 
struction  of  this  plant. 

The  deputy  chief  engineer  of  the  Institute,  Ye.  I.  Martynov, 
comments  on  thlsi 


I  will  begin  with  the  fact,"  Evgeniy  Ivanovich  said,  "that  this  will  be  the 
first  such  plant  in  the  country.  It  is  true  that  we  have  sections  in  the 

veS?  manufacturing  these  products  for  several 

years  now.  However,  a  specialized  plant  is  being  built  for  the  first  time— 

th  proper  production  rates  and  an  output  volume  vdilch  permits  building  it. 

T  ^  “tblng  in  the  sense  of  automation,  product!^ 

esthetics,  and  environmental  preservation.  ^ 


c!Iui^''Lra^?Hir  Everyone,  even  a  person  far  removed  from  metal- 

la+S^A.^J+  an  Idea,  even  if  vague,  of  this  process.  Here,  for  example,  a 
lathe  operator  is  working.  He  Inserts  the  cutting  tool,  leads  it  to  the  ro- 
teti^  blank,  and  removes  the  shavings.  When  the  cutting  tool  becomes  dull 
the  lathe  ope^tor  must  resharpen  it.  The  cutting  toollaSs  aSS  a  haS 
ozen  sharpenings  and,  at  the  same  time,  expensive  refractory  metal  is  lost 

pee^  and  cutting  depth  cannot  be  required  here.  This  is  the  past,  a  little 
of  the  present,  and  really  nothing  of  the  future.  ’ 

"Meanwhile,  the  strategy  for  accelerating  the  social  and  economic  develonment 

S’orr£ 
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"Here  they  are* "  Yevgeniy  Ivanovich  held  out  a  handful  of  metal  tool  tips  with 
a  round  opening  In  the  middle?  each  one  the  size  of  a  thumbnail  and  weighing 
tens  of  grams.  "What,  are  you  disappointed?  Did  you  expect  to  see  something 
more  complicated?  These  hard  alloy  non-regroundable  tool  tips  are  priceless. 
That  Is,  a  price  has  been  determined.  I  will  say  for  Interest's  sake  that  If 
such  a  tool  tip  costs  up  to  12  dollars  In  America,  then  for  us — even  less  than 
a  ruble — from  the  set  profitability  level.  Priceless  — In  the  sense  that 
these  tool  tips  are  Intended  to  eq.ulp  the  cutting  tool  with  the  highest  level 
of  accuracy — up  to  12.5  microns — which  makes  It  possible  to  use  automated 
lines  with  numerical  control  In  machining  metal.  They  provide  an  unprece¬ 
dented  cleanness,  with  modem  machining  technology,  of  the  machinable  surface, 
depth  of  cut.  Increase  In  speeds,  and  sharp  growth  In  labor  productivity.  In 
short— a  genuine  revolution.  On  top  of  everything  else,  the  tool  tips  are 
non-regroundable,  l.e.,  expensive  metal  losses  have  been  eliminated."' 

j/iQuestlo^  Yevgeniy  Ivanovich,  you  said  that  there  are  already  sections  at 
various  plants  where  such  a  tool  Is  being  produced. . . 

Yes,  but  there  are  very  few  at  the  present  time.  Practically  speak¬ 
ing,  only  two  motor  vehicle  plants  have  this  super-precise  tool  available — 
the  Volga  and  Kama  plants.  But  the  need  for  It  Is  enormous.  So  It  was  decided 
to  build  a  plant  In  Turkmenistan  which  can  cover  a  significant  part  of  the 
shortage. 

^uestlor^  What  prompted  the  decision  to  build  such  a  plant  In  our  area — was 
It  the  availability  of  raw  materials  or  other  reasons? 

^Answe^  Very  little  raw  material  Is  needed  here.  This  Is  low  metal-lntenslve 
production  but  It  employs  a  large  number  of  people.  We  can  literally  ship  the 
entire  volume  of  tool  tips  manufactured  here  In  a  year  In  one  airplane.  Thus, 
neither  raw  material  nor  transportation  has  limited  us. 

The  Council  on  the  Study  of  Productive  Forces  and  Resources  of  USSR  Gosplan 
/state  Planning  Committed  proposed  several  sites  to  usi  the  Volga  area, 
Siberia,  the  Urals,  and  yotir  area.  Turkmenistan  was  selected  because  of  the 
Interest  In  developing  your  region  and  because  of  the  fact  there  Is  an  abund¬ 
ance  of  labor  here. 

j^uestlor^  An  abundance  of  labor...  Yes,  our  republic  has  one  of  the  highest 
birthrates  In  the  country.  At  the  same  time,  skilled  specialists  are  re¬ 
quired  at  each  plant.  What  are  your  calculations  In  building  the  plant  and 
where  Is  the  confidence  that  these  thousands  of  laborers  will  be  found? 

/Answer/  This  is  a  tough  question.  However,  we  am  really  confident  that 
people  will  come  to  the  plant  and  very  willingly.  And  this  Is  why. 

This  Is  an  enterprise  of  the  highest  labor  efficiency — I  have  already  said 
that  precisely  because  It  is  specialized.  It  can  be  thought  of  as  beautiful 
and  interesting.  Imagine  a  gigantic,  hy  our  scale,  shop  about  500  meters 
long  and  80  wide.  It  Is  covered  with  automatic  machine  tools  with  numerical 
control.  People  are  working  on  them  In  white  coveralls.  A  person  has  taken 
a  small  container,  put  50  tool  tips  in  it  (all  of  this  will  weigh  500  grams) , 
and  place  it  on  the  machine  tool.  And  further,  mechanical  arms  themselves 
will  bring  the  tool  tip  to  the  grinding  machine  and  will  carry  out  all  re¬ 
quired  operations. 
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The  work  is  absolutely  clean,  there  are  no  harmful  wastes.  For  example,  the 
plant  will  not  have  a  sewer  system— full  and  independent  water  circulation, 
closed  cycle,  with  only  feed  maintenance  going  on. 

The  plant  will  be  built  near  Ashkhabad.  If,  in  the  first  place,  90  million 
rubles  have  been  allocated,  then  25  million  of  them  are  for  the  construction 
of  housing  and  the  compulsory  trade  schools  where  people  will  learn  a  skill. 
The  enterprise  needs  highly- skilled  specialists — metal  machinists,  powder 
metallurgists,  heat  specialists,  power  engineers,  etc.  The  plant  town  will 
have  its  own  children's  facilities,  clinics,  a  recreation  area,  and  Pioneer 
camp. 


^uestlo^  One  would  very  likely  really  want  to  work  at  such  a  plant. . . 

^nswer/  It  is  not  only  one  of  those  enterprises  which  establishes  a  city. 

It^  will  influence  many  aspects  of  the  life  of  Ashkhabad.  There  will  be  a 
stimulus  to  develop  a  secondary  school  and  a  college— so  many  specialists 
^11  te  necessary I  It  will  also  entail  an  expansion  of  science.  The  inten¬ 
tion  IS  to  organize  at  the  plant  its  own  scientific  facility.  ¥e  will  attract 
some  people  from  other  regions  but  mainly  they  will  grow  their  own  scientific 
personnel.  The  first  shop  we  are  thinking  of  constructing  is  an  experimental 
one  so  that  science  will  have  space  for  exploration. 

Question/  When  do  they  intend  to  begin  construction  and  i^hen  will  it  be 
completed?  a.  o  uc 

^nswe^  After  the  plan  is  approved,  we  will  begin  working  on  the  blueprints, 
^e  cons  taction  project  will  open  next  year  and  it  will  be  completed  in  the 
pth  or  the  begijming  of  the  14th  Five-Year  Plan.  The  construction  base  here, 
as  we  saw,  is  not  bad.  According  to  our  estimate,  the  Intention  is  to  put 
about  another  10-12  million  rubles  into  the  development  of  the  republic's 
construction  Industry.  j:/  x  c 

ductivity  at  the  future  plant  in  comparison  with  those  sections  which  are 

non-regroundable  tool  tips  now.  You  cannot  cover  every- 
^ing  in  one  conversation.  However,  I  would  still  like  to  stress  this:  Sen 

trSL  pleasure 

a?  “■^5'  o"®  o' “s  kind  in  the  country 
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UDC  621—752(031)  :62. 19 

VIBROWVCOUSTICAL  DIAGNOSTICS  OF  LOAD-SUPPORTING  SYSTEMS  OF  METAL-CUTTING  LATHES 

Moscow  IZVESTIYA  VYSSHIKH  UCHEBNYKH  ZAVEDENIY :  MASHINOSTROYENIYE  in  Russian 
No  6,  Jun  86,  pp  158-159 

[Article  by  candidate  of  technical  sciences  and  docent  V.  P.  Zelik,  aspirant 
A.  I.  Astapenko  and  aspirant  Ye.  V.  Shram] 

[Text]  A  new  approach  is  considered  to  the  vibro-diagnostlcs 
of  load-supporting  systems,  involving  discrimination  of  the 
normalized  spectrum  of  the  load-supporting  system  from  the 
overall  spectrum  of  the  machine  tool  by  translating  all 
vibrational  sources  of  the  rotory  mechanisms  into  the  class 
of  nonstationary  processes.  The  resulting  spectrum  can  be 
used  as  a  diagnostic  feature  in  automated  vlbro-acoustical 
diagnostic  systems. 

Within  the  familiar  methods  of  technical  diagnostics  of  rotory  machines, 
especially  vibro— acoustical  diagnostics,  the  main  attention  is  usually  paid 
to  the  moving  parts.  By  the  same  token,  in  the  case  of  metal-cutting  lathes. 
Insufficient  attention  is  paid  to  the  diagnostics  of  damage  of  the  body  parts. 

Let  us  consider  a  technique  of  isolating  the  normalized  spectrum  of  the  load 
supporting  system  from  the  general  spectrum  of  the  machine  tool  [1]  and  its 
use  as  a  diagnostic  feature  in  automated  vibro— acoustical  diagnostic  systems. 
The  model  of  the  process  is  the  dependence  of  the  frequency  and  figure  of 
merit  of  local,  internally  resonating  segments  and  of  the  normal  forms  of 
vibration  of  the  load-supporting  systems  of  the  machines  on  the  presence  and 
subsequent  development  of  crack  type  defects. 

The  essence  of  the  technique  of  discriminating  the  spectrum  of  vibrations 
of  the  load-supporting  system  consists  in  translating  all  sources  of  vibra¬ 
tion  of  the  rotory  mechanisms  into  the  class  of  nonstationary  processes,  to 
which  the  correlation  spectral  processing  methods  are  not  sensitive.  This 
is  accomplished  by  a  processing  of  the  information  obtained  from  vibrational 
pickups  over  time  intervals  corresponding  to  the  speed-up  or  slow-down  of  the 
drive  units. 
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The  correlation  function  of  the  process: 

will  then  have  the  form: 

where  Xg(t)  Is  the  time  series  formed  by  the  vibrations  of  the  elements  of 

the  load-supporting  system  of  the  lathe;  Xj^(t,e)  is  the  time  series  formed 

by  vibrations  of  the  elements  of  the  drive  units,  whose  frequencies  are 
dependent  on  the  frequency  of  revolutions  co(t)  =  Wq  +  et;  0)^  is  the  initial 

frequency  of  revolution;  e  =  a)(t)  is  the  angular  acceleration;  |a(e)|  is  a 
function  dependent  on  e. 

For  each  e  there  exists  such  interval  Ax  where: 

(1) 

An  experimental  investigation  of  At(e)  has  led  to  a  formula  which  is  suffi¬ 
cient  for  practical  purposes: 

At  >  (3  5)  , 


where  is  the  minimuia  resonance  frequency  of  the  load-supporting  system. 

The  estimates  of  the  normalized  function  of  the  spectral  density  G  (co)  of 

H 

vibrations  of  the  load-supporting  system  of  the  lathe,  obtained  over  specified 
intervals  of  time  as  per  the  correlation  function  (1) ,  are  subjected  to 
analysis  for  the  purpose  of  revealing  the  dynamism  of  their  variation  by 
using  the  integral  estimates  [2] : 


2  2 
where  X  is  a  constant  parameter  dependent  on  B  [r](t)],  which  is  the  disper- 

persion  of  the  independent  Gaussian  uncertainty  r](t);  l/lcj|  is  a  weighting 

function  of  the  frequency,  is  the  frequency  region  in  the  neighborhood  of 

(0,  We  shall  evaluate  X^  from  the  equation: 
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Experimental  Investigation  of  a  model  KZh  9340  lathe  in  shop  conditions  has 
confirmed  the  effectiveness  of  this  technique. 

CONCLUSIONS 

1.  Using  the  developed  method  of  differentiation  of  the  sources  of  vlbro— 
acoustical  oscillations  enables  a  solving  of  the  problem  of  diagnostics  of 
the  load-supporting  systems  of  metal-cutting  lathes. 

2.  The  estimates  u(t^)  define  the  dynamism  of  development  of  a  defect  and 
may  be  used  for  purposes  of  forecasting. 
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OTHER  METALWORKING  EQUIPMENT 


SHIPBUILDING  MACHINE  SERIES  DESCRIBED 

Moscow  TECHNICHESKAYA  ESTETIKA  in  Russian  No  4,  Apr  86 

[Machines  Commissioned  by  the  Shipbuilding  Plant  imeni  the  Lenin  Komsomol, 
Komsomolsk-na-Amure,  designers  A,  A.  Nikulin  and  Yu.  A.  Konovodov,  Far  East 
Branch  of  the  All-Union  Scientific  Research  Institute  of  Engineering  Esthetics] 

THE  AMUR  AUTOMATIC  WELDING  MACHINE 

[Text]  The  machine  is  designed  for  making  joints  in  various  spatial  posi¬ 
tions.  The  welding  is  done  in  a  protective  gas  environment.  The  machine 
travels  along  a  toothed  rack. 

Unlike  the  prototype,  which  consists  of  two  hinged  elements — a  welding  head 
and  a  trailer--the  new  design  accommodates  all  elements  of  the  machine  on  a 
single  platform.  This  enables  a  smaller  size,  less  metal  in  the  design,  and 
a  reduced  number  of  current  plug-and-socket  connections.  A  rational  configura¬ 
tion  of  the  controls  increases  the  ease  of  guiding  the  machine. 

There  are  standardized  handles  (absent  from  the  prototype)  for  setting  the 
machine  in  the  working  position  and  for  transport.  The  need  for  protection 
against  the  welding  arc  and  the  smoke  has  also  been  considered:  there  is  a 
protective  chamber. 

A  plastic  design  for  the  contour  elements  (in  particular,  the  housing,  the 
protective  chamber,  and  the  carriage)  was  adopted  in  view  of  the  technology 
of  bending  and  welding  which  is  convenient  for  small  lot  manufactured  items. 

A  test  model  has  currently  been  built  and  is  undergoing  industrial  testing. 

THE  PLAMYA  GAS  CUTTING  MACHINE 

[Text]  The  machine  is  used  to  make  openings  in  the  hull  of  a  ship  and  can 
operate  in  the  horizontal  or  vertical  plane.  The  machine  is  held  in  its 
working  position  by  electromagnets. 

A  panoramic  cutting  zone  has  been  engineered  into  the  design.  For  this,  a 
single  rack  is  used,  instead  of  the  four  supports  of  the  prototype.  This 
rack  houses  the  electromagnets,  a  drive  system,  and  a  light,  which  is  required 
when  working  in  dimly  lit  locations. 
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Amur  Automatic  Welding  Machine 


The  Plamya  Gas  Cutting  Machine 


The  plastic  design  of  the  machine  components  conforms  to  the  capabilities 
of  the  factory  manufacturing  technology. 

A  test  model  of  the  item  is  being  built. 

THE  ORBITA  GAS  CUTTING  MACHINE 

[Text]  The  machine  is  used  to  trim  off  tolerances  and  prepare  edges  of 
Installation  joints.  The  motion  in  space  occurs  along  a  toothed  rack,  simi¬ 
lar  to  the  Amur  automatic  welding  machine,  in  various  spatial  positions. 

This  feature  singles  out  both  machines  from  the  Western  analogs. 

A  distinguishing  feature  of  the  machine  is  the  ability  to  position  the  cutter 
at  either  the  right  or  left  side  of  the  axis  of  motion.  The  arrangement  of 
the  control  console  in  parallel  with  the  working  plane  also  allows  manipula¬ 
tion  of  the  controls  in  any  spatial  position. 

The  composite  and  plastic  design  is  similar  to  that  of  the  Amur  welding 
machine,  as  dictated  by  maximum  utilization  of  standardized  components — handles, 
the  platform,  the  controls,  the  drive  unit,  and  the  rack  mechanism. 

A  test  model  of  the  machine  is  undergoing  industrial  tests. 

THE  BRAKETA  AUTOMATIC  WELDING  MACHINE 

[Text]  The  machine  is  designed  for  welding  brackets  (footnote  1)  (a  bracket 
is  a  steel  plate  used  to  fasten  the  individual  components  of  the  ship  framing) 
with  radius  of  curvature  greater  than  100  mm.  The  welding  is  done  beneath  a 
layer  of  flux.  The  machine  travels  about  the  perimeter  by  a  guideway,  making 
use  of  a  gear  transmission.  There  are  no  Soviet  or  Western  analogs. 

The  prototype  has  an  unstable  structure,  a  nonratlonal  configuration  of  the 
mechanisms  and  controls,  and  has  not  been  worked  out  in  a  plastic  form.  The 
more  compact  arrangement  of  the  new  machine  reduces  its  outside  dimensions 
(477  X  312  X  433  mm  instead  of  1200  x  200  x  590  mm).  As  a  result,  the  weight 
and  the  specific  metal  content  are  lower.  The  stability  of  the  machine  has 
been  enhanced  by  replacing  the  support  rod  with  rollers. 

The  basic  controls  are  grouped  on  a  horizontal  panel,  instead  of  a  vertical 
one  (as  in  the  prototype) ,  which  is  easier  to  work  with,  since  the  welder 
does  not  have  to  squat  down  to  check  the  welding  regime. 

Adoption  is  scheduled  for  1987. 
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OTHER  METALWORKING  EQUIPMENT 


UDC  061.4:001.18 


MACHINE  TOOLS  RECENTLY  EXHIBITED  IN  MOSCOW  DISCUSSED 
Moscow  MASHINOSTROITEL  in  Russian  No  5,  May  86  pp  44-45 

[Article  by  G.  P.  Yeliseyeva:  "Among  the  Exhibits,"  "At  the  USSR  Exhibition  of 
National  Economic  Achievements"] 

[Text]  One  of  the  largest  pavilions  at  the  USSR  Exhibition  of  National  Economic 
Achievements,  the  Machine-Building  Pavilion  exhibits  and  advertises  advances  in 
science  and  industrial  production,  which  makes  it  a  center  for  exchanging  ideas 
concerning  new  methods  for  the  workplace  and  new  ways  to  use  advanced  technolo¬ 
gies.  Many  of  the  exhibits  on  display  in  this  pavilion  are  familiar  to  readers 
through  our  publications.  Today  we  report  on  more  new  advances  by  enterprises 
in  a  number  of  different  sectors  within  the  industry. 

Bimetallic  billets  clad  in  powered  high-speed  steel.  Cutting  tools  made  from 
these  billets  are  1.5—2  times  as  durable  as  tools  made  of  ordinary  steel.  A 
bimetal  having  the  properties  of  a  powered  high-speed  steel  returns  savings  in 
this  material  of  50-70  per  cent. 

The  process  involved  in  producing  100-150  mm-diameter  bimetal  bars  is  based  on 
the  hot  extrusion  of  capsules  with  an  axial-metal  rod  and  powder  and  proceeds 
through  the  following  steps:  gas  atomization  of  the  molten  high-speed  steel; 
sifting  of  the  powder;  preparation  of  the  capsule,  which  includes  placing  the 
specially  designed  axial  rod  Inside  it;  filling  and  degassing  the  capusle;  heat¬ 
ing,  and  then  finally  extruding  and  finishing  the  bars  thus  produced. 

Automatic  assembly  machines.  The  ASP-605  has  been  designed  to  perform  final  as¬ 
sembly  of  Type  605  bearings  and  the  modifications  of  it,  the  AKS-605  to  assemble 
the  races  for  bearings  of  this  type  and  then  load  the  proper  group  of  bearings 
into  the  assembly.  Installation  of  each  one  of  these  machines  will  save  8,000 
rubles. 

PE-101  for  measuring  frictional  torque  of  single-row  conical  roller  bearings 
under  axial  load.  The  monitored  bearings  have  an  internal  diameter  of  25-110 
mm,  an  external  diameter  of  52-200  mm  and  experience  axial  loads  of  up  to  7000  N. 

The  design  of  this  device  increases  measurement  accuracy  some  20  per  cent,  raises 
productivity  2-3  fold,  expands  the  range  of  loads  which  can  be  applied  to  a  bear¬ 
ing,  permits  monitoring  of  the  entire  range  of  bearings  used  in  motor  vehicle  as¬ 
sembly  components  for  ifrictional  torque  and  substantially  Improves  working  condi¬ 
tions  for  the  operator. 


P-102  device  for  measuring  frictional  torque  of  a  single  bearing  under  axial, 
radial  and  combined  loads  over  a  wide  range  of  frequencies  of  rotation.  The 
gasostatic  bearing  in  this  device  makes  it  possible  to  apply  radial  and  axial 
loads  to  a  bearing  under  examination  and  at  the  same  time  measure  the  frictional 
torque.  The  application  of  combined  loads  to  a  bearing  approximates  the  actual 
operational  conditions  to  which  it  will  be  subjected.  Inner  diameter  of  test 
bearing  10-50  mm,  outer  diameter  25-90  mm,  axial  and  radial  loads  up  to  2000  N. 

The  use  of  this  device  increases  the  accuracy  of  measurements  of  frictional 
torque,  expands  the  range  of  loads  which  can  be  applied  to  a  bearing  and  sub¬ 
stantially  increases  product  range.  It  makes  it  possible,  moreover,  to  estab¬ 
lish  remaining  lifetimes  and  replace  worn  bearings  in  a  timely  manner,  reducing 
test  equipment  failure. 

Effective  methods  of  increasing  the  durability  of  shearing  dies.  These  Include 
the  following:  the  development  of  proper  working  surfaces,  insuring  optimum  op¬ 
erating  conditions  for  the  working  surfaces  of  the  machine  which  come  into  con¬ 
tact  with  the  material  being  processed  and  the  development  of  new  lubricants. 

Proper  geometry  given  to  the  irregularities  on  the  working  surfaces  of  the  ma¬ 
chine,  which  take  the  form  of  projections  and  depressions,  and  which  are  oriented 
in  the  direction  in  which  the  material  is  moving.  Increases  the  load-carrying 
capacity  of  the  surface  irregularites ,  decreases  the  probability  that  the  con¬ 
tact  surfaces  will  grab  and  increases  resistance  to  wear.  At  the  ends  these  ir¬ 
regularites  project  at  angles  of  100-150°,  70-90°  on  the  sides  of  the  punches. 

The  new  lubricants  are  metallopolymer  pastes.  The  lubricating  properties  of 
these  pastes  approach  those  of  the  lubricants  containing  molybdenum  disulfide, 
but  they  are  several  times  cheaper. 

The  methods  outlined  here  will  Increase  the  durability  of  a  die  2-4-fold  and 
more  and  achieve  economies  of  300,000  rubles  and  more. 

Machine  for  welding  pipe  by  an  arc  rotating  within  a  magnetic  field.  This  ma¬ 
chine  can  be  used  both  on  a  main  product  fabrication  line  and  on  nonwaste  lines 
where  pipe  is  laid  out  and  cut  in  the  initial  stages  of  production.  It  makes  it 
possible  to  weld  together  hollow  billets  of  closed  cross  section  and  varying  in 
configuration  or  to  weld  these  to  billets  of  solid  cross  section.  Grippers  of 
corresponding  configuration  and  Individual  magnetic  fields  are  used  for  each 
standard-size  billet. 

With  a  capacity  of  150  welds  an  hour,  this  machine  can  weld  pipe  up  to  114  mm 
in  diameter  with  wall  thicknesses  of  up  to  5  mm.  When  this  machine  is  used  in 
place  of  consumable-electrode  arc  welding  and  butt  resistance  welding  it  in¬ 
creases  labor  productivity  2-5  times,  reduces  electric  power  consumption  by  20 
per  cent  and  saves  on  basic  and  secondary  materials. 

The  UV-75  vacuum  system.  This  device  has  been  designed  to  apply  aluminum,  cop¬ 
per  and  silver  coatings  no  more  than  0.05  mm  thick  by  vaporizing  and  then  con¬ 
densing  these  materials  in  a  vacuum  onto  a  moving  PETP  film  0.02-0.09  mm  thick 
and  (300±5)  mm  or  (600±5)  mm  wide. 

Mounted  on  base  9  (Figure  1)  are  the  following. assembly  components:  vacuum 
chamber  5,  winding  mechanism  12  with  drive  7,  vaporizer  10,  exhaust  unit  4, 
control  panel  6,  electrical  equipment  cabinets  1,  2,  and  3  and  cable  8. 
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The  horizontal  vacuum  chamber  is  divided  into  winding  and  deposition  chambers. 
The  winding  mechanism  12,  which  retracts  from  the  vacuum  chamber  during  loading 
and  unloading,  is  provided  with  elements  to  insure  proper  winding  and  deposition 
(a  cooling  drum,  stretcher,  servomechanism  11,  pressure  roller  etc.).  The  depo¬ 
sition  chamber 


contains  the  va¬ 
porizer  10  with 
elements  in  the 
form  of  direct- 
heating  boats. 
During  the  depo¬ 
sition  process 
the. material  to 
be  vaporized  is 
fed  to  the  boats 
in  the  form  of 
a  wire.  The  au- 


Figure  1 


tomatic  exhaust 
unit  maintains 


proper  pressure 
in  the  vacuum 

chamber.  The  machine  is  controlled  from  control  panel  6.  It  is  designed  to  pro¬ 
cess  at  least  3  million  m^  of  material  a  year  (that  is,  of  film  60  ym  thick,  600 
mm  wide  at  a  winding  rate  of  60  m/min) . 


The  vacuum  systems  designed  by  the  special  vacuum  deposition  design  bureau  func¬ 
tion  in  this  process  at  the  level  of  a  truly  advanced  technology.  They  help 
raise  labor  productivity  and  production  standards  through  the  automation  of  manu¬ 
facturing  processes,  improvements  in  product  quality  and  more  efficient  use  of 
raw  and  other  materials. 


EDN-3  variable-capacitance  transducer.  This  device  has  been  designed  to  provide 
discrete  and  continuous  monitoring  of  moisture  levels  in  bulk  and  powdered  mate¬ 
rial,  raw  materials  or  finished  production  on  a  moving  line,  on  a  conveyor  belt, 
for  example.  Moisture  can  be  monitored  at  levels  ranging  between  0  and  50  per 
cent . 

The  strip  electrodes  in  the  transducer  are  positioned  at  equal  distances  from 
one  another  below  a  plane  insulating  substrate,  suspended  at  one  end  by  a  jointed 
suspension,  the  other  end  resting  on  wheels.  To  prevent  error  due  to  uneven  fill¬ 
ing  with  the  material  being  monitored  and  reduce  electricity  consumption. by  the 
sensor  and  other  auxiliary  devices,  the  suspended  end  has  a  smoothly  curved  hous¬ 
ing  and  makes  it  possible  to  regulate  the  height  of  the  suspension.  Rigidly  at¬ 
tached  to  the  outside  of  this  housing  is  a  switch  with  a  movable  blade,  through 
which  electrodes  are  connected  to  the  measuring  system.  In  response  to  the  ac¬ 
tion  of  the  flexible  blade  (when  the  material  being  monitored  reaches  a  certain 
level) ,  signals  proportional  to  the  moisture  in  the  material  feed  to  the  measur¬ 
ing  system  by  way  of  normally  open  contacts. 

Economies  from  the  introduction  of  a  moisture-measutlng  system  using  this  sensor, 
in  an  iron  foundry  which  turns  out  1000  tons  of  castings  a  month,  for  example, 
have  reached  more  than  90,000  rubles  a  year.  These  are  economies  resulting  from 
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the  fact  that  fewer  castings  now  have  to  be  rejected  because  moisture  levels  in 
the  molding  sand  do  not  meet  the  requirements  of  the  process  employed. 

PND-250  continuous  loader.  This  machine  can  be  used  in  any  of  the  country's 
soil  and  climatic  zones  to  loosen  and  load  organic  fertilizer,  organic-mineral 
mixes,  peat  and  compost  into  high-capacity  fertilizer-application  machinery  and 
other  transport  vehicles. 

All  the  primary  assemblies  of  the  loader  are  mounted  on  a  single  frame  (Figure  2) , 
which  is  in  turn  mounted  on  a  DT-75MV  tractor  equipped  with  a  special  reducing 
gear  to  maintain  proper  application  speeds.  The  implement  is  driven  by  the  power 
take-off  shaft  and  hydraulic  system  of  the  tractor.  The  loader  is  operated  by 

To  load  material  the  loader  moves  along 
the  right  side  of  a  pile  with  the  col¬ 
lecting  Implement  lowered  to  the  ground; 
the  transport  vehicle  approaches  from 
the  right  of  the  loader  and  advances  as 
required  to  keep  up  with  it.  When  it 
reaches  the  end  of  the  pile,  the  loader 
turns  around  for  another  pass.  In  one 
hour  this  machine  can  load  200  tons  of 
manure  and  150  tons  of  peat  to  a  height 
of  3200  mm. 

Unlike  existing  loaders,  the  PND-250  can  break  up  and  mix  fertilizer  during  the 
loading  process,  which  keeps  the  machine  from  malfunctioning  during  the  applica¬ 
tion  process,  as  would  occur  if  the  fertilizer  contained  large  pieces  of  nonfer¬ 
tilizer  material.  This  machine  loads  fertilizer  in  a  uniform  flow,  which  pre¬ 
vents  dynamic  loads  on  the  transport  vehicle.  The  use  of  one  of  these  loaders 
can  save  more  than  4000  rubles. 
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AUTOMATED  LINES  AND  AGGREGATED  MACHINING  SYSTEMS 


UDC  658.516.1. [621.9+681.2] 

AUTOMATION  VIEWED  AS  MEANS  FOR  COMPONENT  STANDARDIZATION 

Kiev  TEKHNOLOGIYA  I  ORGANIZATSIYA  PROIZVODSTVA  in  Russian  No  2,  Feb  86  pp  5-7 

[Article  by  Candidate  of  Technical  Sciences  P.  A.  Rudenko,  engineer  P.  N. 
Pavlenko  and  engineer  S.  N.  Borovskiy] 

[Text]  The  creation  of  standardized  listsof  parts  is  a  complicated  technical 
and  economic  task,  a  solution  of  which  requires  modern  methods  of  calcu¬ 
lation,  progressive  directions  in  development  of  technological  preparation  of 
production — SAPR  [computer-aided  design  systems ],ASU  TPP  [Plant  Management 
Automation  Systems],  and  the  like. 

By  their  definition,  optimization  of  the  parameters  of  parts  and  standardiza¬ 
tion  of  them  are  contradictory  to  each  other.  Whereas  the  optimal  dimensions 
of  parts  can  be  established  for  each  standard  size  of  an  assembly  unit, 
standardization  of  them  is  generally  a  deviation  from  optimality.  At  the  same 
time,  standardization  increases  the  serial  nature  of  production  of  machine 
assemblies  and  parts  and  provides  the  corresponding  saving.  Accordingly, 
optimal  standardization  should  be  achieved  through  technical  and  economic 
methods  with  regard  to  all  aspects  of  the  problem. 

Parts  have  been  standardized  at  one  of  the  machine-building  enterprises 
through  the  use  of  computer  technology.  Standardization  was  achieved  accord¬ 
ing  to  the  following  steps:  determination  of  the  area  of  standardization  on 
the  basis  of  analysis  of  the  use  of  parts  with  regard  to  the  prospects  for 
development  of  production,  construction  of  an  optimal  parametric  series  and 
construction  of  an  optimal  series  of  standard  dimension. 

Complete  information  about  the  standardization  objects  was  assembled  during 
completion  of  the  first  step.  Groups  of  parts  were  determined  and  each 
classification  group  included  parts  of  identical  functional  designation.  The 
structural-technological  and  circuit  solutions  and  a  list  of  the  parameters 
were  taken  into  account  during  their  classification. 

The  use  of  sector  standards  for  the  given  type  of  products  and  also  technical 
and  economic  calculations  if  needed  for  comparison  of  the  production  cost  made 
it  possible  to  select  on  a  substantiated  basis  the  basic  design  of  the  part. 
Conversion  tables,  which  were  transformed  to  a  stringent  plant  standard  after 
standardization,  were  constructed  with  regard  to  these  data. 
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The  task  of  the  second  step  was  construction  of  an  optimal  standardized 
parametric  series  on  the  basis  of  economic  mathematical  models  of  the  standard 
dimensions  of  basic  parts.  Thus,  the  distance  between  centers,  height  and 
diameter  (width)  were  the  parameters  that  determine  the  design  for  parts  of 
the  lever  type. 

One  of  the  main  parameters,  which  should  be  common  for  the  entire  list  of 
products  of  a  given  type,  was  selected  as  the  main  parameter  to  limit  the 
problem.  This  parameter  for  parts  of  the  lever  type  is  the  distance  A  between 
centers.  The  remaining  parameters  were  considered  during  the  third  step  of 
standardization.  The  sequence  of  subsequent  work  was  as  follows;  ordering 
the  standard  dimension  series  as  the  main  parameter  A  increases,  determination 
of  the  dependence  between  the  cost  of  the  part,  its  manufacturing  program  and 
the  main  parameter  and  optimization  of  the  parametric  series. 

The  standard  dimension  series  was  arranged  in  the  following  manner: 

Ai<A2<A3<.,.<Ai<A„.  (1) 

When  solving  the  problem  of  substitution  of  one  standard  dimension  by  another, 
the  manufacturing  program  of  the  remaining  standard  dimension  was  increased  so 
as  not  to  disrupt  the  basic  principle  of  complete  satisfaction  of  the  needs 
for  products  of  the  given  type.  An  increase  of  the  program  for  manufacturing 
products  of  the  given  standard  dimension  contributes  to  a  reduction  of  its 
cost.  Therefore,  it  is  important  to  know  at  the  given  step  how  the  cost  of 
the  part  will  vary  when  the  manufacturing  program  changes. 

The  problem  can  be  formulated  generally  in  the  following  manner.  It  is  known 
that  the  cost  of  the  standard  dimension  A.  is  equal  to  C.  with  some  manufac¬ 
turing  program  IT^.  One  must  determine  to^what  the  cost  of  the  product  of  the 
same  standard  dimension  A  is  equal  with  some  new  program 

C;=/(v4,;  n't).  (2) 

The  following  function  should  be  used,  according  to  recommendations  of 
VNIINmash  [All-Union  Scientific  Research  Institute  for  Normalization  in 
Machine  Building] ,  for  simple  products 

Xir=boXf^^2\..X/  (3) 

or  for  the  given  case 

c;=mW*.  (4) 

Coefficients  b„,  b^^  and  b2  are  found  by  correlation  analysis  methods  from 
statistical  data  for  the  year,  assembled  during  completion  of  the  first  step 
of  the  work. 

The  following  condition  should  be  fulfilled  upon  optimization  (upon  thinning 
of  the  series) 


3t  +  3/+I  >  3///4-1, 


(5) 
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where  +5/.|.i)  is  the  sum  of  expenditures  for  manufacture  of  the  entire 

program  (  H^;  i-th  and  (i+l)-th  standard  dimensions,  rubles 

is  the  total  expenditures  for  manufacture  of  the  new  program  (TI  ’ 
remaining  in  the  series  of  the  (i+l)-th  standard  dimension,  rubles. 

The  indicated  expenditures  are  determined  by  the  formulas: 

3j  =  C</7i(l  + j  ;  3/+1  =x  Ct+i/7i+i[l -j- 4-)  ; 

3.7/+,  =  C4,/7;+,{l+-f), 

where  Ciand  C  i+i  are  the  production  cost  of  manufacturing  the  i-th  and 
(i+l)-th  standard  dimensions  of  parts,  respectively,  rubles,  and  H  are 
the  programs  for  manufacture  of  the  i-th  and  (i+l)-th  standard  dimensions  of 
parts,  respectively,  units,  is  the  production  cost  during  manufacture  of 

a  standard  dimension,  which  replaces  the  i-th  standard  dimension,  rubles,  t  is 
the  length  of  the  depreciation  period,  years,  is  the  new  program  for 

manufacture  of  the  (i+l)-th  standard  dimension,  units,  and 

(7) 

The  cost,  manufacturing  program  and  dimensions  of  real  parts  were  used  as  the 
input  data  for  calculation  of  expenditures.  The  cost  of  each  standard  dimen¬ 
sion  was  calculated  by  formula  (4),  i.e.,  the  cost  of  the  basic  lever  of  the 
(i+l)-th  standard  dimension  was  determined  with  the  new  manufacturing  program. 

The  operating  costs  were  not  taken  into  account  with  regard  to  the  insignifi¬ 
cant  difference  of  the  parts  to  be  replaced  with  respect  to  the  mass  and  sim¬ 
plicity  of  configuration  (levers,  screws,  pins  and  so  on)  upon  comparison. 

The  standard  dimensions  of  those  products  which  must  be  eliminated  were 
determined  in  the  initial  series  as  a  result  of  pair  comparison.  The  series 
of  existing  standard  dimensions  of  products  (with  variable  manufacturing  pro¬ 
gram  and  cost)  was  again  compared  in  the  new  parametric  series.  The  compari¬ 
son  can  be  made  both  in  the  direction  of  an  increase  and  of  a  decrease  of  the 
main  parameter.  The  sign  <  varies  by  >  in  series  (1)  in  the  latter  case. 

If  the  main  parameter  A.  was  not  a  term  of  the  series  of  preferable  numbers 
(GOST  6636-69) ,  a  check  was  made  of  the  economic  feasibility  of  introducing  a 
new  standard  dimension  (similar  to  the  series  of  preferable  numbers). 

The  list  of  standard  dimensions  with  rational  ratio  of  the  basic  parameters  is 
established  in  the  third  step  and  the  secondary  optimal  series  was  constructed 
if  need  be  from  some  of  them.  Thus,  after  construction  of  the  standardized 
series  of  the  main  parameter — the  distance  A  between  centers — upon  standard¬ 
ization  of  a  lever  part,  the  height  of  the  lever  was  analyzed  in  most  cases 
for  each  value  of  A. 
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Calculations  by  formulas  (4)-(7)  are  cumbersome  and  repetitious;  therefore, 
they  were  made  by  using  specially  compiled  programs  on  the  Elektronika  BZ-34 
microcalculator . 

Introduction  of  the  given  standardization  method  made  it  possible  to  create 
stringent  standards  of  the  enterprise  for  some  parts  of  general  machine- 
building  use,  to  use  the  number  of  their  standard  dimensions  and  to  limit  the 
Increase  of  the  number  when  developing  new  design  varieties  of  the  products. 
It  is  possible  in  this  regard  to  use  the  method  of  optimal  standardization 
(implemented  on  a  computer  of  type  YeS)  as  a  subroutine  in  an  automated  pro¬ 
duction  management  system. 

COPYRIGHT;  UkrNIINTI,  1986 
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AUTOMATED  LINES  AND  AGGREGATED  MACHINING  SYSTEMS 


PANICHEV  ON  FMS,  TOOL  MINISTRY’S  DEVELOPMENT  PLANS 

FMS  Production,  Assimilation  Targeted 

Moscow  PLANOVOYE  KHOZYAYSTVO  in  Russian  No  7,  Jul  86  pp  126-127 

[Article  by  First  Deputy  Minister  of  Machine  Tool  and  Tool  Building  Industry 
N.  Panichev  under  the  rubric  "Following  Up  on  Our  Features"!  "The  Development 
and  Utilization  of  Flexible  Machine  Systems"] 

[Text]  In  1985  PLANOVOYE  KHOZYAYSTVO  published  the 
articles  "Several  Conditions  of  the  Intensification  of 
Machine-Building  Production"  by  G.  Kulagin  (No  7)  and 
"Organizational  and  Economic  Problems  in  the  Development  of 
Flexible  Automation"  by  D.  Palterovich  (No  12).  They  posed 
important  questions  in  the  creation,  incorporation  and 
efficient  utilization  of  flexible  production  systems  and 
emphasized  the  necessity  of  improving  price  fonnation  for 
new  metal-cutting  equipment.  The  editors  approached 
Minstankoprom  [Ministry  of  Machine  Tool  and  Tool  Building 
Industry],  the  USSR  Goskomtsen  [USSR  State  Committee  on 
Prices]  and  Minpribor  [Ministry  of  Instrument  Making, 

Automation  Equipment  and  Control  Systems]  with  a  request  to 
address  the  substance  of  the  Issues  touched  on.  The  text 
of  their  answers  is  published  below. 

The  article  by  D.  Palterovich  justly  notes  the  necessity  of  improving  the 
planning  of  the  production  and  incorporation  of  GPS  [flexible  production 
systems],  the  careful  preparation  of  consumers  for  its  operation,  an  increase 
in  the  reliability  of  the  constituent  parts  and  the  systems  overall  and  the 
implementation  of  standardization  measures* 

The  concept  of  the  creation  of  GPS  in  the  12th  Five-Year  Plan  has  been  formed 
at  Minstankoprom,  the  concluding  period  of  which  is  the  development  of 
integrated  central  systems.  Taking  into  account  the  high  cost  of  GPS, 
however,  the  insufficient  experience  in  its  operation  and,  furthermore,  the 
real  capabilities  of  industry,  the  creation  and  incorporation  of  central 
systems  should  also  be  gradual,  where  the  first  stage  is  operative  GPSs 
developed  on  the  basis  of  standard  solutions.  The  planning  institutes  and 
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production  associations  of  the  sector  will  be  specialized  for  the  output  of 
standardized  sets  of  equipment  and  process  tooling. 

Minstankoprom  is  developing  and  conducting  a  unified  technical  policy  in  GPS 
creation.  All  requests  for  it  by  the  enterprises  of  the  machine-building 
ministries  at  the  technical  assignment  formulation  stage  undergo  preliminary 
expert  analysis  at  the  corresponding  technical  level  at  the  ENIMS 
[Experimental  Scientific  Research  Institute  of  Metal-Cutting  Machine  Tools] 
NPO  [scientific  production  association].  After  this,  a  conclusion  is  issued 
on  the  inclusion  of  the  GPS  in  the  nominal  list — the  principal  planning 
document  that  determines  the  product  range,  quantity  and  time  periods  for  the 
creation  of  flexible  production  systems — and  approved  by  USSR  Gosplan. 

The  dedicated  comprehensive  Technical  Level  Program  prepared  by  Minstankoprom 
is  directed  toward  raising  the  technical  level  and  reliability  of  the 
metalworking  machinery  produced,  including  that  built  into  the  GPS.  The 
Nationwide  Scientific  and  Technical  Program  was  formulated  by  GKNT  [State 
Committee  of  the  Council  of  Ministers  for  Science  and  Technology]  with  the 
participation  of  Minstankoprom,  other  machine-building  ministries  and  the  USSR 
Academy  of  Sciences  for  the  purpose  of  coordinating  the  activity  of  the 
various  ministries  and  departments  according  to  specialization.  Besides 
coordination,  its  basic  tasks  include:  the  development  of  problems  in 
providing  for  the  automation  of  production  processes  in  machine  building, 
raising  the  reliability  of  equipment  and  the  quality  of  product  output  and 
reducing  manual  labor,  as  well  as  creating  GPS  demonstration  prototypes  in  the 
machine-building  sectors.  Besides  GPS,  the  program  envisages  the  creation  of 
highly  efficient  industrial  robots,  as  well  as  equipment  for  controlling  them, 
that  are  Intended  for  use  in  various  sectors  of  machine  building. 

Minstankoprom  has  developed  a  sectorial  standard  for  the  purpose  of  ensuring 
the  uniformity  of  the  calculations  executed  on  the  economic  efficiency  of 
GPSs,  mechanical  machining  in  their  planning,  the  assimilation  of  production 
and  incorporation  and  production.  A  technique  for  calculating  the  economic 
efficiency  of  GPSs  will  be  Issued  in  1986  in  conjunction  with  the  USSR  Academy 
of  Sciences  and  Gosstandart  [State  Committee  for  Standards]. 

In  1984-86,  Minstankoprom  prepared  and  disseminated  to  consumers  in  various 
machine-building  sectors  informational  reference  materials  reflecting  the 
cumulative  experience  of  GPS  creation,  a  "Catalogue  of  Flexible  Production 
System  Modules  for  1986-90,"  the  album  "Technical  and  Economic  Features  and 
Structural  Configuration  Solutions  of  Foreign  GPSs  for  Mechanical  Machining" 
and  others. 

It  should  be  noted  that  some  of  the  issues  considered  in  the  article  by  D. 
Palterovlch,  such  as  planning  the  amounts  of  GPS  output  and  the  places  for  its 
incorporation,  the  development  of  fundamental  areas  of  automation  and  others, 
are  not  functions  of  Minstankoprom.  Of  course,  they  are  topical  and  require 
careful  consideration.  Minstankoprom,  for  its  part,  will  take  every  step  to 
take  the  proposals  of  the  author  into  account  in  its  work  and  to  achieve  the 
highly  efficient  incorporation  of  GPS. 

COPYRIGHT:  Izdatelstvo  "Ekonomika".  "Planovoye  khozyaystvo" ,  1986. 
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Cost  of  Machining  Centers 

Moscow  PLANOVOYE  KHOZYAYSTVO  in  Russian  No  7,  Jul  86  p  127 

[Article  by  USSR  Goskomtsen  [State  Committee  on  Prices]  Deputy  Chairman  A. 
Komin] 

[Text]  The  USSR  Goskomtsen  is  acquainted  with  the  issue  of  wholesale  prices 
for  metal-cutting  machine  tools  raised  in  the  articles  by  G.  Kulagin  and  D. 
Palterovich.  G.  Kulagin,  in  considering  the  cost  of  the  "statistically 
average  machine  tool"  from  I960  to  1983  and  noting  that  it  has  grown  from 
2,500  rubles  to  11,600  rubles,  did  not  take  into  account  structural  shifts  in 
machine  building.  The  growth  of  the  average  wholesale  price  of  machine  tools 
reflects  technical  progress  in  the  sector.  I  have  in  mind  structural  shifts 
in  favor  of  the  output  of  more  progressive  and  efficient  but  also  more 
expensive  groups  of  equipment. 

The  authors  of  the  articles  direct  attention  to  one  indicator— the  growth  in 
productivity  of  new  equipment  compared  to  general-purpose  ones.  But  after 
all,  besides  this,  its  longevity,  precision,  and  degree  of  automation  are 
increasing  and  other  parameters  are  improving.  Consequently,  one  cannot  draw 
a  conclusion  on  the  growth  of  prices  for  machine-tool  equipment  just  by 
comparing  them  to  productivity.  For  example,  it  is  inconsistent  to  compare 
machining  centers  with  ordinary  general-purpose  equipment.  The  growth  of 
prices  in  machine-tool  building  over  the  last  25  years  was  caused  not  only  by 
an  increase  in  their  parameters,  but  also  by  the  increase  in  the  cost  of  raw 
and  other  materials,  fuel  and  electricity  and  the  raising  of  the  deduction 
norms  for  social  insurance  and  profits.  At  the  same  time,  machine  tools  with 
numerical  control  remain  at  a  relatively  high  price  level  with  regard  to  the 
production  of  electronics  and  electric-drive  equipment  as  well.  The  output  of 
the  element  base  and  electronic  systems  is  also  Increasing,  as  a  result  of 
which  conditions  are  created  for  reductions  in  wholesale  prices  for  metal¬ 
cutting  equipment  with  numerical  control. 

As  for  the  horizontal  boring  machines  produced  by  the  Leningrad  SPO  [Machine- 
Tool  Building  Production  Association]  imeni  Ya.  M.  Sverdlov,  G.  Kulagin  has 
indicated  eUi  average  level  (60,000  rubles)  of  their  wholesale  prices,  when  the 
horizontal  boring  machine  tool  of  this  association  with  an  optical  system  for 
reading  coordinates  (model  2A622-1  with  a  telescopic  spindle  110  millimeters 
in  diameter)  has  an  approved  »diolesale  price  in  the  range  of  51,700  rubles. 
The  wholesale  price  of  the  machining  center  (240,000  rubles)  has  not  been 
approved  by  USSR  Goskomtsen. 

It  was  correctly  noted  in  the  article  that  machine  tools  with  numerical 
control,  machining  centers  and  robotized  complexes  are  utilized 
unsatisfactorily,  and  for  that  reason  their  productivity  is  increasing  by  1.5 
times  versus  general-purpose  equipment,  that  is,  considerably  less  than  the 
estimated  amount.  The  shift  coefficient  of  modern  machine-tool  equipment 
should  be  no  less  than  2-2.5. 

COPYRIGHT:  Izdatelstvo  "Ekonomika".  "Planovoye  khozyaystvo",  1986. 
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FMS  Benefits,  Manpower  Savings 

Moscow  PLANOVOYE  KHOZYAYSTVO  in  Russian  No  7,  Jul  86  pp  127-128 

[Article  by  GPS  Chief  Designer  for  Minpribor  [Ministry  of  Instrument  Making, 
Automation  Equipment  and  Control  Systems]  Enterprises  I.  Mityashin] 

[Text]  The  first  GPSs  were  incorporated  in  instrument  building  for  the 
production  of  rotating~body  type  parts,  flanges  and  planar  parts.  Experience 
has  demonstrated  their  inadequate  efficiency  for  a  number  of  reasons.  The 
main  one  is  that  the  machining  equipment  currently  produced  (lathes  and 
milling  machines  with  numerical  controls)  does  not  meet  GPS  requirements. 
It  does  not  have  built-in  robots  that  are  able  to  load  (unload)  the  machine 
tools  from  feed  cassettes  and  automated  inspection  equipment,  as  well  as  for 
clamping  blanks  and  collecting  chips  etc.  Due  to  the  low  reliability  of  the 
whole  equipment  complex,  the  GPS  cannot  be  operated  on  two  or  three  shifts. 

The  application  of  flexible  automation,  as  justly  noted  by  D.  Palterovich,  is 
more  efficient  in  integrated  systems,  that  is,  both  in  the  manufacture  of 
individual  parts  and  in  assembly  production.  The  automation  of  assembly 
production  occupies  a  special  place  in  resolving  topical  problems  in 
increasing  the  efficiency  of  instrument  building.  This  is  explained  by  the 
fact  that  the  labor  intensiveness  of  the  assembly  and  installation  processes 
is  a  determining  factor  and  totals  more  than  *10  percent  of  the  total  labor 
intensiveness  in  the  manufacture  of  instruments  and  automation  equipment. 

The  first  step  on  the  path  of  the  integrated  automation  of  assembly  was  its 
automation  in  the  mass  and  large-series  production  of  instrument-building 
cU’tlcles.  Highly  automated  process  complexes  are  already  operating  at  sector 
enterprises.  The  assimilation  of  the  output  of  industrial  robots  made 
possible  the  development,  creation  and  Incorporation  of  a  significant  amount 
of  special  process  equipment  which  had  not  only  the  basic  processes,  but  the 
auxiliary  operations  automated  as  well,  such  as  loading,  unloading,  inter- 
operational  transport  etc. 

The  automation  of  mass  emd  large-series  production  made  it  possible  to  develop 
and  begin  assimilating  the  series  output  of  an  aggregate  system  of  automation 
equipment  for  the  mechanical  assembly  of  instrument-building  articles  based  on 
industrial  robots — ASAMS.  It  includes,  aside  from  industrial  robots, 
transport  systems,  control  apparatus  and  auxiliary  devices.  The  ASAMS  system 
not  only  provides  for  a  high  degree  of  production  automation  (90-95  percent), 
but  also  for  its  flexibility  in  the  manufacture  of  similarly  designed 
articles. 

The  flexible  production  system  for  the  assembly  of  technical  pressure  gauges 
of  two  types  with  870  versions  is  an  example  of  the  use  of  ASAMS  in  the 
integrated  automation  of  assembly.  The  incorporation  of  a  GPS  for  realizing  a 
program  of  producing  2.5  million  pressure  gauges  a  year,  including 
approximately  150  units  of  special  process  equipment,  makes  is  possible  to 
quadruple  labor  productivity,  free  up  170  employees  and  obtain  an  annual 
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economic  saving  equal  to  3^0,000  rubles,  with  the  recoupment  of  expenditures 
over  3  years. 

At  the  same  time,  articles  that  are  produced  in  small  and  medium  lots  with  the 
frequent  alteration  of  type  and  changes  in  production  volume  predominate  in 
instrument  building.  The  creation  of  GPS  for  small-  and  medium-lot  product 
output  is  restrained  due  to  the  absence  of  assembly  process  equipment,  by  the 
level  of  automation  and  the  capabilities  for  resetting  the  programming  of  the 
appropriate  multi-functional  metal -cut ting  machine  tools  with  numerical 
control.  Therefore,  fundamentally  new  assembly  equipment  is  being  Intensively 
developed  in  the  sector — flexible  production  assembly  modules  (GPMS).  GPMSs 
are  rapidly  reprogrammed  robotized  assembly  units  that  are  intended  for  the 
automated  execution  of  a  broad  group  of  operations  in  mechanical  assembly  and 
installation.  The  transition  from  one  type  of  article  to  another  requires 
only  changes  in  the  programs  of  the  control  system  and  some  types  of  process 
tooling  (satellites,  tools). 

It  can  be  counted  on  that  the  assimilation  of  a  broad  range  of  GPMS  equipment, 
automated  transportation  and  storage  systems,  auxiliary  equipment  and 
standardized  automated  control  systems  in  the  sector  will  allow  the  creation 
of  a  number  of  assembly  GPSs  for  small-  and  medium-series  production  of 
instrument-building  articles  in  the  current  five-year  plan. 

The  experience  accumulated  at  Minpribor  in  the  creation  of  flexible  production 
systems  proves  that  the  efficiency  of  the  automation  of  assembly  processes  is 
3-4  times  higher  than  the  automation  of  mechanical  machining.  If  the  problem 
of  flexible  production  systems  is  conside  ed  overall,  final  conclusions  on  its 
efficiency  are  premature.  At  this  stage,  which  can  be  characterized  as  the 
experimental-testing  stage,  GPSs  are  not  generating  a  sufficient  economic 
saving.  Scientific  and  technical  progress  in  instrument  building,  computer 
technology  and  robot  equipment,  however,  should  radically  alter  the  situation 
as  early  as  the  12th  Five-Year  Plan.  It  is  necessary  to  bear  in  mind  that 
there  exists  no  other  path  for  the  intensive  development  of  the  technology  of 
industrial  production. 

COPYRIGHT;  Izdatelstvo  "Ekonomika" .  "Planovoye  khozyaystvo” ,  1986. 
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TASHKENT  TRACTOR  PLANT’S  ROBOTIC  LINE — Tashkent — The  work  volume  can  be  in¬ 
creased  with  less  production  space  by  a  new  robotic  line  started  up  at  the 
Tashkent  Tractor  Plant  Association.  This  has  taken  over  nearly  all  jobs  in¬ 
volved  in  the  fabrication  of  parts  for  tractor  trailers,  replacing  more  than 
40  universal  lathes.  The  new  line,  designed  to  turn  out  more  than  half  a 
million  parts  per  year,  was  built  by  the  designers  and  engineers  of  the 
Scientific  Production  Association  Tekhnolog.  Chemical-thermal  treatment  of 
parts,  robot  technical  complexes,  and  other  ultramodern  engineering  and  tech¬ 
nology  adopted  by  the  association  are  making  possible  an  expanded  production 
and  better  product  reliability.  [Text]  [Moscow  SELSKAYA  ZHIZN  in  Russian 
30  May  86  p  7]  12717 
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UDC  681.3:62-52 

OPERATION-BY-OPERATION  CONTROL  OF  PROCESS  TECHNOLOGY  WITH  MICROCOMPUTER 
SOFTWARE 

Moscow  KHIMICHESKOYE  I  NEFTYANOYE  MASHINOSTROYENIYE  in  Russian  No  1,  Jan  86 
pp  33-34 

[Article  by  candidate  of  technical  sciences  L.  N.  Finyakin,  engineer  I.  I. 
Dubrovskiy,  and  doctor  of  technical  sciences  and  member  of  the  Academy  V.  V. 
Kafarov] 

[Text]  Modern  production  systems  are  distinguished  by  a  high  level  of  auto¬ 
mation,  based  on  the  use  of  diversified  systems  for  monitoring  the  operating 
parameters  and  controlling  the  process  technology.  The  majority  of  auto¬ 
matic  monitoring  and  control  devices  function  according  to  a  rigid  logic, 
as  manifested  by  a  permanent  adjustment  to  a  given  operating  condition.  With 
operation-by-operation  control  of  equipment  by  rigid  logic,  the  necessary 
sequence  and  duration  of  operations  in  the  technological  process  of  fabrica¬ 
tion  of  a  particular  product  are  maintained.  When  the  production  switches 
to  a  different  product,  the  required  changes  in  both  the  sequence  and  the 
duration  of  performance  of  the  individual  technological  operations  are 
usually  done  by  manual  adjustment  of  the  governors,  timers,  and  other  equip¬ 
ment  of  the  relatively  complicated  control  systems,  which  involves  consider¬ 
able  outlay  of  time  and  reduces  the  productivity  of  the  technological  plant. 

In  order  to  cut  down  nonproductive  losses  of  time,  the  automation  layouts  of 
production  plant  are  being  continually  modernized  along  lines  of  their  expanded 
application  in  monitoring  and  control  of  the  individual  technological  pro¬ 
cesses  and  computer  hardware  to  enable  a  more  expeditious  acquisition  of 
information  concerning  the  processes  in  the  equipment.  However,  as  previously, 
it  is  not  possible  to  efficiently  influence  the  sequence  or  duration  of  per¬ 
formance  of  the  operations  in  the  equipment,  due  to  technical  difficulties 
in  the  organization  of  operation-by-operation  control. 

Let  us  consider  a  system  of  operation-by-operation  control  of  the  function¬ 
ing  of  technological  equipment  by  using  the  software  of  a  microcomputer  (e.g., 
Elektronika  D3-28)  on  the  basis  of  numerical  program  control  and  program 
segmentation  of  the  controlling  program,  written  in  the  microcomputer 
instruction  language.  The  control  program  consists  of  three  program  modules 
(Fig.  1).  The  first  module  Ml  includes  a  set  of  program  segments  designed 
to  implement  the  operation-by-operation  equipment  control  of  "on/off”  type. 

The  program  segments  of  the  first  module  have  identical  structure  and  consist 
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of  two  parts  of  computer  instructions:  the  first  formulates  the  control  input 
in  the  "Control"  bus,  the  second  sets  up  the  address  of  the  equipment  indicated 
in  the  segment  on  the  "Output"  bus.  In  the  second  program  module  M2,  which  is 
a  set  of  program  segments,  the  time  intervals  of  performance  of  the  individual 
technological  operations  by  the  particular  equipment  are  enumerated.  The 
segments  of  the  second  program  module  are  built  on  a  common  principle:  they 
indicate  the  duration  of  performance  of  the  operation  and  the  numerical  marker 
of  the  clock  program.  The  clock  subprogram  is  represented  by  a  set  of  instruc¬ 
tions,  the  duration  of  performance  of  which  comprises  one  second.  The  seg¬ 
ments  of  the  first  and  second  program  modules  are  labeled  by  numerical  markers. 
The  order  and  duration  of  performance  of  the  operations  are  represented  in  the 
third  program  module  M3  by  arrangement  of  the  numerical  markers  of  the  segments 
of  the  first  and  second  program  modules  in  a  definite  sequence. 

Op erat ion-by-operation  control  of  technological  equipment  with  the  Elektronika 
D3-28  microcomputer  is  done  as  follows.  The  control  program  is  started  by 
forming  a  signal  to  set  all  actuating  mechanisms  in  the  initial  state.  If 
even  one  of  these  mechanisms  does  not  execute  the  given  instruction,  the 
control  system  blocks  the  voltage  energizing  all  devices  included  within  the 
process  layout.  After  setting  the  initial  state  of  the  system,  the  program 
moves  on  to  performance  of  the  process  cycle  in  accordance  with  the  schedule 
represented  by  the  sequence  of  markers  entered  in  the  third  module. 

For  the  technical  implementation  of  control  of  the  operation  of  equipment, 
an  intermediate  switchboard  (PKU)  has  been  created  in  addition  to  the  control 
program.  This  device,  assembled  from  discrete  semiconductor  components  or 
integrated  microcircuits,  consists  of  two  logical  AND  type  components,  each 
of  which  can  apply  low  voltage  to  the  coils  of  two  relays  switching  the  power 
circuits  of  the  electric  motors,  apparatus,  and  servomechanisms:  seat  valves, 
gate  valves,  etc.  As  an  example,  let  us  consider  the  control  of  operation 
of  a  pneumatic  electrically-powered  switch,  using  the  PKU .  The  layout  of  the 
PKU  with  pneumatic  switch  is  shown  in  Fig.  2.  The  signal  UPRl  for  starting 
the  equipment  and  addressing  this  equipment  is  applied  to  the  inputs  of  logic 
gate  1.  The  logic  gate  puts  out  a  low  voltage  signal,  which  is  applied  to 
the  contacts  of  relay  R1  of  module  3,  switching  the  electrical  control  cir¬ 
cuits,  while  the  contacts  of  relay  R2  provide  a  self-blocking  of  relay  Rl, 
resulting  in  opening  of  the  pneumatic  switch  4.  The  signal  UPR2  for  discon¬ 
nection  and  addressing  of  the  equipment  is  applied  to  the  Inputs  of  logic 
gate  2,  which  puts  out  a  low  voltage  signal  for  disconnection  of  relay  R2  of 
module  3.  When  relay  R2  is  disconnected,  the  self-blocking  electrlcl  circuit 
of  the  first  relay  is  interrupted,  and  the  pneumatic  switch  is  closed. 

Figure  3  shows  a  circuit  for  operation-by-operation  control  of  a  filtration 
unit.  As  can  be  seen,  the  intermediate  switchboard  is  an  essential  component 
for  technical  implementation  of  the  control  of  each  mechanism  of  the  unit. 

The  concept  of  positional  control  of  the  operation  of  the  unit  is  implemented 
by  the  software  of  the  Elektronika  D3-28  microcomputer,  which  creates  the 
signals  of  instructions  in  the  "Control"  bus  (UPRl  or  UPR2)  and  establishes 
the  number  of  the  required  piece  of  equipment  in  the  individualized  line  of 
the  "Output"  bus  for  sampling  the  respective  PKU. 
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Operation-by-operatlon  control  organized  on  the  principles  of  numerical 
program  control  and  program  segmentation  has  the  merit  that  the  use  of 
computer  instructions  increases  the  speed  of  response  of  the  system  and 
affords  an  optimal  workload  of  the  microcomputer’s  working  storage.  When 
permanently  used  in  production  with  the  identical  process  technology,  the 
first  and  second  control  program  modules,  containing  information  on  the 
sequence  of  activation  and  duration  of  operation  of  the  equipment,  may  be 
entered  into  the  permanent  memory  of  the  microcomputer.  Reorientation  of 
the  control  system  for  production  of  any  other  kind  of  product  is  done  by 
changing  the  sequence  of  arrangement  of  numerical  markers  of  the  segments 
of  the  first  two  modules  in  the  third  module  of  the  control  program. 

COPYRIGHT:  "Khimicheskoye  i  neftyanoye  mashinostroyeniye",  1986 

12717 

CSO:  1823/177 


111 


JPRStrUI^tr86tt017 

10  October  1986 


PROCESS  CONTROLS  AND  AUTOMATION  ELECTRONICS 


BRIEFS 


PROGRAMMABLE  SUPERVISOR  OF  LATHE  GROUPS“The  creation  of  flexible  complexes 
and  entire  industries  and  the  teaching  of  machine  tools  to  interact  with  each 
other  require  a  kind  of  organizer  or  supervisor,  A  programmable  Instruction 
unit  is  capable  of  synchronizing  the  operation  of  a  whole  group  of  machinery, 
including  a  parts  conveyor  system.  Its  manufacture  will  be  done  by  a  plant 
scheduled  for  construction  in  Yerevan.  The  new  microelectronic  device, 
scarcely  larger  than  a  briefcase,  has  its  own  memory,  a  high  operating  speed 
(hundreds  of  thousands  of  logic  operations  per  second) ,  and  the  ability  to 
change  quickly  from  one  program  to  another.  [Text]  [Minsk  NARODNOYE 
KHOZYAYSTVO  BELORUSSII  in  Russian  No  3,  Mar  86  p  2]  12717 

NEW  MACHINE  TCX)LS — Unique  designs  incorporated  in  the  Portal  type  machining 
center,  whose  serial  production  has  been  initiated  with  a  considerable  head¬ 
start  on  the  standard  schedules  by  a  collective  of  the  Odessa  Machine  Tool 
Building  Association,  have  won  five  medals  at  once  at  the  USSR  Exposition 
VDNKh.  The  product  line  of  this  enterprise  is  being  modernized  in  conjunc¬ 
tion  with  a  retooling  of  the  industry.  A  new,  well  lighted  shop  has  been 
erected  alongside  the  corridor.  From  the  outside,  it  is  in  no  way  different 
from  its  fellows.  But  the  shop  has  a  special  purpose.  Already  four  machining 
centers  have  been  assembled  beneath  its  roof,  and  as  many  again  will  soon  be 
added.  After  this,  they  will  all  be  linked  together  by  a  single  conveyor  and 
materials  handling  system.  The  complex  of  machinery  and  mechanisms  will  be 
controlled  by  a  computer  center,  being  installed  concurrently  with  the 
machine  tools.  The  enterprise  is  gearing  up  for  a  qualitatively  new  produc¬ 
tion  technology.  [By  V.  Veprik]  [Text]  [Kiev  PRAVDA  UKRAINY  In  Russian 
5  Jun  86  p  1]  /12717 

LASER- CONTROLLED  LATHE — [Ryazan] — The  Sasovo  Machine  Tool  Production  Associa¬ 
tion  has  released  the  first  Soviet  laser-equipped  semiautomatic  lathe  with 
numerical  control.  A  two-coordinate  laser  transformer,  developed  by  the 
Institute  of  Automation  and  Electrometry  of  the  Siberian  Branch  of  the  USSR 
Academy  of  Sciences,  is  built  into  the  control  system  of  the  lathe.  This 
enhances  the  precision  and  machining  speed  of  the  parts.  Designers  of  the 
Ryazan  Machine  Tool  Production  Association  and  the  Tyazhstankogidropress 
Production  Association  also  took  part  in  developing  the  assembly.  [By 
Pravda  correspondent  V.  Shvetsov]  [Text]  [Moscow  PRAVDA  in  Russian  1  Apr  86 
p  3]  12717 
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ORGANIZATIONAL-TECHNICAL  DESIGN  OF  FLEXIBLE  SYSTEMS 

Moscow  MEKHANIZATSIYA  I  AVTOMATIZATSIYA  PROIZVODSTVA  in  Russian  No  5,  May  86 
pp  32-33 

[Article  by  engineer  A.  I.  Alikov  and  candidate  of  technical  sciences  N.  I. 
Reshetnev] 

[Text]  In  solving  the  problems  of  integrated  automation,  which  leads  to 
further  and  more  complete  freedom  of  human  beings  from  direct  Involvement  in 
the  work  processes,  the  necessity  for  a  clearcut  organization  of  production 
arises. 

The  designers  of  flexible  manufacturing  systems  (GPS)  must  confront  this 
problem.  For  its  solution,  the  members  of  the  UkrNIISIP  and  the  Odessa 
Machine  Tool  Construction  Association  have  developed  an  organizational- 
technical  layout,  which  has  become  the  cornerstone  of  the  future  goal-oriented 
Interrelated  design  process  of  all  components  and  subsystems  of  body  part 
machining  GPS. 

The  article  presents  the  experience  with  the  organizational  layout  of  GPS, 
which  can  assist  the  enterprises  and  organizations  in  speeding  the  develop¬ 
ment  and  adoption  of  GPS  with  maximum  efficiency  for  a  given  production  set¬ 
ting. 

For  a  far-reaching  intensification  of  production,  its  organization  is  becoming 
a  specific  problem  of  technological  design  and  the  cornerstone  of  the  design 
for  an  automated  manufacturing  system,  the  level  of  which  predetermines  the 
effectiveness  of  production  as  a  whole  and  as  a  unity  of  all  information  and 
material  interconnections. 

In  order  to  reveal  the  existing  information  and  material  process  flows,  the 
organizational-technical  level  of  the  existing  enterprise  is  investigated. 

As  the  object  of  the  investigation,  it  is  convenient  to  select  a  production 
subdivision  which,  on  the  one  hand,  has  a  similar  functional  purpose  (e.g., 
body  part  workshops  in  the  case  of  designing  GPS  for  machining  of  body  parts) 
and,  on  the  other,  which  is  made  up  of  NC  lathes  with  sufficiently  elaborate 
interconnections  to  all  the  services  of  the  factory,  i.e.,  at  the  level  of 
the  workshop  or  the  individual  consolidated  production  section. 


113 


The  analysis  clarifies  the  aspects  of  organization  of  production,  labor,  move¬ 
ment  of  documents  and  objects  of  labor,  planning  and  reporting,  so  that  the 
nature  of  the  interplay  between  the  workshop  and  the  departments  (services) 
of  the  factory  can  be  determined  rather  comprehensively. 

Analysis  of  the  document  circulation  enables  development  of  such  system  of 
information  process  flows  of  the  GPS  as  is  organically  circumscribed  within 
the  long-established  document  turnover  system  of  the  factory  and  helps  in 
solving  the  full  range  of  GPS  management  problems. 

The  investigation  also  elucidates  the  functions  of  the  workshops  and  factory 
services  with  respect  to  the  workshop  under  study,  and  the  long-established 
methods  of  planning,  management  and  accountability.  It  determines  the  '’bottle¬ 
necks”,  the  absence  of  essential  functional  connections,  and  disproportionality 
between  the  capabilities  of  the  workshops  and  services  and  the  requirement  for 
a  regular  production  of  finished  products. 

One  of  the  chief  types  of  disproportion  in  small  series,  multiple  item  pro¬ 
duction  is  the  long  time  of  engineering  preparation  of  production.  This  major 
problem  can  only  be  solved  by  creating  automated  systems  of  design  (SAPR)  and 
technological  preparation  of  production  (ASTPP)  on  the  basis  of  modern  compu¬ 
ter  technology. 

The  GPS  should  provide  a  closed  production  cycle,  for  which  it  should  struc¬ 
turally  consist  of  the  following  divisions!  management j  technological  prepara 
tion  of  production  (TPP) ;  production;  acquisition  of  tools  and  machining 
attachments;  inspection;  maintenance  and  repairs. 

A  coordinated  functioning  of  the  divisions  is  enabled  by  developing  inter¬ 
related  systems:  control  of  production  (ASUP) ;  operational  supervision  (ASODU) ; 
an  automated  system  for  technological  preparation  of  production  (ASTPP) ; 
quality  inspection  and  control  (SAK) . 

Depending  on  the  specific  conditions,  the  GPS  may  Include  a  varying  assort¬ 
ment  of  systems.  For  example,  if  a  centralized  ASTPP  is  present  at  the 
factory,  it  is  ill  advised  to  create  an  Independent  system  within  the  GPS. 

The  same  decision  can  be  made  when  developing  a  GPS  for  large  series  produc¬ 
tion  of  a  limited  assortment  of  parts  (5-30  items). 

In  terms  of  organization,  all  the  attending  personnel  of  the  GPS  should  be 
combined  into  a  single  self-financing  brigade,  or  a  kind  of  brigade-technology 
complex,  which  is  the  prerequisite  for  boosting  the  labor  efficiency  through 
increased  responsibility,  extensive  familiarization  of  the  workers  with 
related  disciplines,  and  an  enlarged  outlook  of  the  work  force,  and  which 
will  enable  the  commencement  of  education  of  the  factory  workers  of  tomorrow. 

A  typical  GPS  should  implement  the  most  complete  machining  of  parts  for  which 
an  appropriate  set  of  basic  technological  equipment  is  selected.  Furthermore, 
the  system  should  carry  out  the  transport  and  storage  (accumulation  of  billets, 
semifinished  articles,  finished  parts,  machining  attachments  and  tools  between 
operations) ,  accessorizing  and  adjustment  of  tools  and  machining  attachments. 
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as  well  as  development  of  a  full  set  of  planning,  reporting  and  technological 
documentation  (including  such  for  operations  carried  out  by  cooperation  out¬ 
side  the  GPS)  and  control  programs  for  NC  equipment. 

The  ASTPP  should  perform  the  following  functions:  development  of  a  process 
flow  chart  for  the  entire  machining  of  parts  from  the  billet  to  the  delivery 
of  the  part  for  assembly,  taking  account  of  all  kinds  of  collateral  operations; 
detailed  development  of  operational  schedules  and  adjustment  charts  for  tools 
and  machining  attachments;  standardization;  preparation  of  control  programs; 
grouping  of  parts  and  preparation  of  a  group  technology  to  shorten  the  re¬ 
tooling  time  within  parts  of  the  same  group;  preparation  of  data  for  the  ASUP 
and  ASODU. 

Furthermore,  the  ASTPP  may  perform  special  functions:  statistical  analysis 
of  the  course  of  the  technological  process;  alternative  layout  of  technological 
processes  for  optimal  control  of  the  GPS,  thereby  solving  the  problems  of 
long  range  and  current  production  planning,  consolidated  and  operational 
technology  design. 

The  system  should  solve  the  following  problems:  description  of  the  initial 
information  in  computer  interactive  mode;  selection  of  a  generalized  techno¬ 
logical  process;  selection  of  machining  schemes  for  each  elemental  surface; 
formulation  of  an  individualized  process  flow  chart;  formation  of  the  opera¬ 
tions;  selection  of  auxiliary,  cutting  and  measuring  tools;  calculation  of 
the  dimensional  characteristics  of  the  machining  steps  and  calculation  of 
the  dimensional  sequences  between  operations;  calculation  of  the  cutting 
regimes;  selection  of  machining  attachments  and  formation  of  accessorizing 
charts;  standardization  analysis;  formation  of  tool  selection  charts;  calcu¬ 
lation  of  individual  parameters  of  the  billet ;  automatic  updating  of  informa¬ 
tion  concerning  standardized  technology  and  design  elements;  development  of 
control  programs  for  NC  machines. 

The  fundamental  principle  for  the  functioning  of  the  ASTPP  is  a  multilevel 
typification  of  manufacturing  procedures:  from  the  manufacturing  step  to 
the  control  program  element. 

The  ASTPP  should  be  informationally  tied  into  the  ASUP  and  the  ASODU  of  the 
GPS,  since  it  is  the  source  of  information  on  material  and  labor  standards 
for  the  former,  and  the  composition  of  the  technological  processes  and  design 
technology  part  groups  for  the  latter. 

Reliability  of  the  technological  processes  of  the  ASTPP  is  guaranteed  by  the 
following  measures:  working  in  the  tools;  roughing  to  lessen  the  impact  and 
peak  loads;  confinement  of  the  cutting  depth  to  60  percent  of  the  length  of 
the  cutting  edge  of  the  tool  with  optimized  feed;  40-60  percent  reduction  of 
feed  at  the  instant  of  cut-in  and  buckling;  10-20  percent  lowering  of  the 
cutting  duty  in  a  setting  of  reduced  work  force  (night  shifts  and  days  off); 
preventive  changing  of  tools  on  the  basis  of  nominal  wear. 

The  functions  of  the  control  system  may  be  defined  on  the  basis  of  the  exist¬ 
ing  projects. 
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The  system  for  product  quality  assurance  is  based  on  the  following  primary 
elements:  100  percent  incoming  inspection  of  billets;  assurance  of  tool 

set-up  accuracy  outside  the  lathe;  assurance  of  accuracy  of  assembly  of 
machining  attachments;  spot  check  of  accuracy  of  machining  of  critical  sur¬ 
faces  by  universal  gages;  checking  the  position  of  the  billet  on  the  machine; 
checking  for  availability  of  tools  and  tool  wear;  periodic  certification  of 
stability  of  parameters  of  the  technological  process  by  using  test  workpieces 
and  test  programs;  incorporation  of  corrections  in  the  control  programs  on 
the  basis  of  the  actual  parameters  of  the  cutting  tools  and  check  tests. 

One  of  the  conditions  for  quality  and  reliable  operation  of  the  GPS  is  the 
gathering  up  of  metal  shavings.  The  basic  process  technology  should  possess 
a  set  of  properties  enabling  rational  organization  of  the  manufacture:  fore¬ 
most — high  concentration  of  operations,  universality,  ample  technological 
possibilities  in  machining  parts  of  a  given  class;  convenience  of  attendance, 
unimpeded  safe  access  to  the  work  zone  for  active  observation  of  the  course 
of  the  technological  process;  checking  of  availability  of  tools  and  tool  wear, 
checking  of  the  position  of  the  billet,  checking  of  the  quality  of  machining; 
convenient  drop-off  and  sweep-up  of  shavings,  possibility  of  centralized 
removal  of  shavings,  protection  of  the  basic  elements  of  the  lathe  and  its 
accessories  from  the  shavings;  the  lathe  control  system  should  be  connected 
to  a  central  computer  for  exchange  of  organizational  information  and  input 
of  new  control  programs  into  the  NC  from  the  computer  memory;  convenient  tool 
replacement  (preferably  changing  of  entire  holders  with  sets  of  tools) ;  aggre¬ 
gate  modular  design  for  easy  repair  by  replacing  whole  assemblies;  possibility 
of  accumulation  of  billets  and  automatic  loading,  as  well  as  sending  of  the 
finished  articles  to  a  centralized  transport  and  accumulation  system  (TsTNS). 

A  vital  organizational  element  of  the  GPS  is  the  ATNS,  which  solves  two 
organizational-technical  problems:  formation  of  the  material  process  flows 
and  supervision  of  the  movement  of  material  resources  in  the  production  sec¬ 
tion. 

Analysis  of  the  output  of  the  transportation  facilities  and  the  capacity  of 
the  material  handling  stations  largely  determines  the  successful  operation  of 
the  GPS.  The  capacity  of  the  material  handling  stations  is  evaluated  with  an 
allowance  for  an  emergency  reserve,  guaranteeing  a  well-paced  supply  of  billets 
to  the  machines.  It  is  expedient  to  presume  that  the  process  flows  of  parts 
are  independent,  with  a  particular  type  of  part  coordinated  with  a  definite 
machine  in  the  context  of  a  single  start-up  production  lot.  This  is 
since  a  particular  control  program  is  present  in  the  working  storage  of  the 
machine  at  a  given  instant  of  time,  while  a  certain  selection  of  tools  is 
present  in  the  tool  magazine.  Accordingly,  a  special  procedure  has  been 
developed  in  the  design  of  GPS  and  diagrams  have  been  worked  out  for  deter¬ 
mining  the  capacity  of  a  materials  handling  station,  taking  into  account  the 
average  part  machining  time  and  the  maximum  delay  for  arrival  of  billets  at 

the  GPS. 

The  parameters  of  the  transportation  system  can  be  found  on  the  basis  of  the 
theory  of  queuing. 
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Smooth  operation  of  all  GPS  subsystems  and  elements  requires  comprehensive 
development  of  the  control  algorithms  and  structure  of  the  material  and 
inf ormat ion  f lows . 

The  GPS  will  be  effective  under  maximum  utilization  of  the  basic  process 
technology,  which  requires  it  to  be  used  during  no  less  than  three  shifts. 

The  reduced  work  force  in  the  night  shift  is  made  possible  by  high-quality 
preparation  during  the  daytime. 

Much  attention  should  be  devoted  to  the  training  of  the  staff  for  a  quick 
introduction  and  effective  operation  of  the  GPS. 

An  important  element  of  the  organizational-technological  control  of  the  GPS 
is  its  information  model,  which  describes  the  composition  and  structure  of 
the  information  flow.  For  an  informational  tie— in  of  all  subsystems,  a 
unitary  system  language  has  been  elaborated,  consisting  of  term  vocabularies, 
special  documentation,  and  an  ASTPP. 

In  order  to  disseminate  the  experience  with  the  organizational- technical 
design  of  GPS,  procedural  recommendations  have  been  developed  on  the  basis 
of  a  specific  design  and  are  being  prepared  for  publication  by  the  VNIITEMR. 
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TECHNOLOGY  PLANNING  AND  MANAGEMENT  AUTOMATION 


UDC  621:65.011.56:  65.011.72 
FMS  INTRODUCTION,  ASSIMILATION  DIFFICULTIES  OUTLINED 

Moscow  MEKHANIZATSIYA  I  AVTOMATIZATSIYA  PROIZVODSTVA  in  Russian  No  6,  Jun  86 
pp  13-14 

[Article  by  V.A.  Voloshin,  engineer,  under  the  "Economics  and  Organization  of 
Production"  rubric:  "Some  Difficulties  in  the  Introduction  of  FMS"] 

[Text]  In  accordance  with  the  government’s  recent  decree,  all  Industrial 
ministries  are  planning  the  development  and  introduction  of  flexible 
manufacturing  systems  (FMS). 

A  study  of  the  literature  on  the  development  and  construction  of  production 
equipment  and  automated  control  systems  used  in  FMS  reveals  that  not  all 
questions  have  been  answered.  There  are  already  a  number  of  standardization 
documents  intended  to  eliminate  the  difficulties  which  arise  in  the 
development  of  FMS  designs,  but  problems  remain. 

The  Ministry  of  the  Machine  Tool  and  Tool  Building  Industry's  work  on  the 
design,  development  and  introduction  of  flexible  manufacturing  modules  (FMM) 
is  well  underway,  although  little  is  being  done  to  integrate  these  modules 
into  the  entire  manufacturing  system. 

There  is  an  impression  that  developers  are  faced  with  the  task  of  creating  an 
FMM  design  to  operate  in  a  standalone  configuration  without  any  link  to  the 
automated  conveyor  and  warehousing  system  (ACWS)  (which,  by  the  way,  is  also 
the  case  with  FMM  developed  by  foreign  manufacturers).  This  is  reflected  in 
the  fact  that  current  FMM  for  casing  components  have  their  own  magazines  while 
FMM  for  rotary  components  have  cycling  tables  with  manual  blank  loading  and 
finished  product  removal. 

Handling  devices  or  combining  devices  are  different  in  design  and  can  differ 
in  their  height  above  the  floor.  This  complicates  the  use  of  standardized 
tables/accessories  as  well  as  the  use  of  robot  trolleys  whose  design  and 
production  are  being  unjustifiably  delayed. 

The  specifications  of  the  ETR-1001  and  ETR-1002  robot  trolleys  in  the  planning 
and  development  stages  (developer:  the  Ministry  of  the  Electrical  Equipment 
Industry)  are  unsatisfactory  for  current  requirements,  but  a  Rotor- 1  model  has 
already  been  created  (and  shown  at  the  USSR  VNDKh  [Exhibition  of  Achievements 
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of  the  National  Economy]  at  the  "Scientific  and  Technical  Progress  —  1985" 
[NTP-85]  exhibit*  This  is  a  more  modern  unit  which  does  not  require  a  light- 
reflecting  strip  or  an  induction  loop  and  which  simplifies  the  design  of 
handling  devices. 

The  automated  warehousing  systems  (AWS) ^  developed  and  produced  by  Industry 
(Ministry  of  Heavy  and  Transport  Machine  Building),  move  containers  to  FMM  by 
various  conveyors  and  dictate  definite  links  to  the  FMS  due  to  the 
impossibility  of  changing  the  route  followed  by  the  containers. 

The  ASV  systems  designed  by  the  ENIMSom  are  prototypes  of  these  systems.  One 
of  the  requirements  placed  on  a  robot  trolley  is  that  of  on-line  course 
changes  made  automatically  upon  commands  from  the  FMS  operator.  This  function 
is  provided  in  the  Rotor- 1  via  a  radio  channel. 

A  large  number  of  organizations  participate  in  the  development  of  FMS 
projects.  These  organizations  belong  to  a  number  of  departments  and,  of 
course,  departmental  barriers  do  affect  the  design  process. 

The  problems  of  implementing  "unmanned"  technology  require  greater  attention 
to  the  interfacing  of  many  levels  of  manufacturing  equipment. 

Let  us  examine  some  of  these.  There  is  an  urgent  need  to  design  and  produce 
standardized  handling  devices  which  can  be  used  throughout  the  production  line 
to  handle  casing  products  (components)  as  well  as  rotating  components.  The 
mounting  surfaces  and  grippers  of  tables/accessories  need  to  be  standardized 
to  permit  the  placement  of  blanks  on  machining  center  tables  and  to  facilitate 
handling  operations.  Today  the  machining  center  has  its  original 
table/accessory .  At  this  time  automated  warehousing  systems  cannot  work  with 
flexible  conveyors  (robot  trolleys)  due  to  difficulties  faced  by  stacking 
cranes  in  precisely  positioning  containers  (+/-0.5  mm  tolerance  in 
table/accessory  positioning).  This  requires  the  presence  of  rail  trolleys 
(the  Talka-500  system)  in  automated  lines  for  rotary  component  machining  or 
trays  beneath  the  tables/accessories,  which  in  turn  leads  to  a  greater 
requirement  for  power,  additional  mechanical  systems  and  work  space.  Cycling 
tables  in  rotary  component  FMM  with  manual  blank  insertion  and  finished 
product  removal  are  not  contemplated  in  an  FMS  working  under  the  direct 
control  of  an  automated  control  system  in  the  automatic  mode . 

The  use  of  the  cycling  table  is  only  justified  when  it  can  be  loaded  (or 
unloaded)  by  the  automated  conveyor /warehousing  system  in  an  automatic  mode. 
The  RRTKZDF  exhibit  at  the  USSR  VDNKh,  based  on  the  1P756  machine  tool,  came 
closer  to  this.  It  is  assumed  that  the  manually  loaded  cycling  table  has 
become  obsolete.  A  solution  to  this  question  could  be  found  at  the  USSR  VDNKh 
among  the  NTP-85  exhibitors  —  an  FMM  segment  based  on  the  STP-220PR  machine 
tool  and  others  in  which  Elektronika-NTsTM  01  (RM-104)  work  directly  with 
magazines  and  transport  containers  delivered  by  robot  trolleys. 

There  is  also  concern  about  the  large  number  of  numeric  control  (NC)  devices 
(designed  and  produced  by  the  Ministry  of  Instrument  Making,  Automation 
Equipment  and  Control  Systems)  used  in  FMM.  This  is  complicating  the  work  of 
interfacing  NC  equipment  with  the  Automated  System  for  Production  Engineering 
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Control  without  creating  non-standard  interfacing  devices  which,  just  as  the 
development  of  non-standard  production  equipment,  require  the  expenditure  of 
tens  and  hundreds  of  thousands  of  rubles. 

It  is  understood  that  a  multi-product  FMS  consists  of  FMM  produced  by 
different  enterprises  using  different  NC  devices. 

Thus,  in  designing  FMS  configurations  one  of  the  enterprises  selects  the 
following  machining  equipment  from  the  Ministry  of  the  Machine  Tool  and  Tool 
Building  Industry  family; 

An  Elektronika  NTs-31  multipurpose  1P756F4RM  chuck  lathe  NC  FMM. 

An  Elektronika  NTs-80-31  1P420PF30RM  bar/chuck  lathe  NC  FMM. 

A  2U32  multipurpose  11B40PF4M  bar/chuck  NC  FMM. 

An  Elektronika  NTs-31  16B16T1RM  bar /center  lathe  NC  FMM. 

A  2U32  multipurpose  11B16VF4M  multipurpose  bar  lathe  NC  FMM. 

A  2M-size,  multipurpose  2254VM1F4M  jig  boring/reaming  2S42-65  NC  FMM. 

IR-500PM1F4M3  and  IR-320PM1F4M  machining  centers. 

A  VE-155  coordinate  measuring  system  with  SM-1  computer-based  numeric 

control . 

Each  of  these  FMM  (machining  centers)  has  its  own  storage  unit  which  does  not 
provide  for  connection  to  the  automated  conveyor  and  the  NC  devices  do  not 
have  outputs  to  the  upper  levels  of  the  FMS  control  system.  In  order  to  build 
an  FMS  with  this  equipment  and  to  allow  the  system  to  work  in  an  automatic 
mode  under  direct  computer  control,  non-standard  interfaces  would  have  to  be 
created  to  connect  the  production  equipment  with  the  ACWS,  the  NC  system  and 
the  FMS  automated  control  system.  In  practice  this  means  that  the  basis  of  the 

FMS  _  its  modularity  —  has  disappeared.  Instead  of  being  a  standard 

structure,  each  FMS  created  is  a  unique  entity,  even  though  the  principle  of 
modular  design  has  been  preserved  at  the  subsystem  level.  All  these  problems 
can  and  must  be  solved  on  an  all-union  scale.  Their  solution  at  the  sector 
level  leads  to  excessive  material  outlays. 
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TECHNOLOGY  PLANNING  AND  MANAGEMENT  AUTOMATION 


FMS  SYSTEMS  ASSIMILATION,  ROLE  OF  ANALYSIS  DISCUSSED 

Moscow  MEKHANIZATSIYA  I  AVTOMATIZATSIYA  PROIZVODSTVA  in  Russian  No  6,  Jun  86 
PP  35-37 

[Article  by  V.D.  Panteleyev,  candidate  of  economic  sciences,  and  A.S.  Kirey, 
engineer:  "The  Role  of  Analysis  in  Flexible  Automated  Plant  Control  Systems"] 

[Text]  One  of  the  most  Important  developments  in  the  intensification  of 
general  manufacturing  under  modern  conditions  is  the  acceleration  of  the 
process  of  introducing  a  new  type  of  equipment  and  systems  — one  which 
operates  without  direct  human  Intervention.  Here  a  fourth  unit  (the  automatic 
control  system)  is  being  added  to  the  conventional  three-element  machine 
system  (tools,  drive  units  and  conveyors)  on  an  ever  wider  scale. 

At  its  current  stage  of  development  the  production  automation  process  consists 
of  the  gradual  integration  of  systems  for  controlling  manufacturing  processes 
and  systems  for  on-line  control  of  basic  production  within  the  context  of 
Flexible  Automated  Plants  (GAP). 

Study  of  the  theory  and  practice  of  flexible  automated  plant  control  allows 
one  to  draw  the  conclusion  that  the  Flexible  Automated  Plant  Control  System 
is  generally  typical  of  organizational  and  process  control  systems.  Its 
primary  purpose  is  to  control  the  operation  of  equipment  within  the  flexible 
automated  plant  on  a  real-time  basis  and  to  ensure  that  the  flexible  automated 
plant's  operation  is  coordinated  with  that  of  the  Automated  Control  System  for 
Engineering  Preparation  for  Production,  the  Automated  Design  System  and  the 
Automated  Enterprise  Management  System.  Additionally,  experience  to  date  shows 
that  the  most  important  characteristic  distinguishing  the  Flexible  Automated 
Plant  Control  System  from  other  control  systems  is  the  fact  that  two  organic 
principles  form  its  methodological  foundation:  on-line  control  when  deviations 
from  the  programmed  production  process  occur  and  situational  control  based  on 
a  previously  prepared  algorithm. 

Frontline  experience  in  the  design  and  operation  of  Flexible  Automated  Plant 
Control  System  tasks  has  been  gathered  through  the  use  of  the  Technologically 
Automated  Complex  Operation  Simulation  System  (SIRTAK)  in  multi-item  line-flow 
production  of  electronic  components.  An  algorithm  was  produced  with  this 
system  to  allow  the  control  of  product  output  flow  to  be  dependent  on  the 
fulfillment  of  planned  product  output  tasking. 
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The  computers  used  in  the  Flexible  Automated  Plant  Control  System  have  the 
following  operational  characteristics: 

As  a  rule,  the  computer  system  operates  on  a  real-time  basis. 

Computer  load  levels  (the  volume  of  calculations  made  and  their 
structural  characteristics)  are  determined  in  accordance  with  the 
manufacturing  system  being  controlled. 

There  is  a  fixed  set  of  tasks  to  be  carried  out  and  algorithms  to  be 
executed . 

The  presence  of  these  features  permits  the  conclusion  that  the  potential 
capacity  and  resources  of  the  computer  system  will  not  be  fully  utilized  on  a 
continuous  basis  in  the  future. 

This  is  made  possible  only  by  designing  Flexible  Automated  Plant  Control 
Systems  around  the  principle  of  on-line  control  in  case  of  deviation. 

Implementation  of  the  principle  of  on-line  control  in  case  of  deviation  the 
Flexible  Automated  Plant  Control  System  is  possible  because  the  flexible 
automated  plant's  hardware  includes  automatic  recording  devices  which  provide 
information  at  any  time  on  process  element  status  and  on  any  deviations  from 
given  parameters. 

Implementation  of  the  principle  of  situational  control  is  possible  in  the 
Flexible  Automated  Plant  Control  System  because  the  set  of  actions  under  given 
limitations  is  known  in  advance  and  reactions  to  these  actions  by  individual 
manufacturing  complex  components  in  the  flexible  automated  plant  can  be 
provided  for  in  advance. 

This  type  of  approach  to  flexible  automated  plant  control  is  needed  because 
control  decisions  in  the  Flexible  Automated  Plant  Control  System  must  be  made 
in  very  short  time  spans  and  the  system  being  controlled  must  change  its  state 
very  quickly.  Therefore,  the  Flexible  Automated  Plant  Control  System  relies 
exclusively  on  computer  technology  for  the  development  of  alternative  decision 
variants  for  differing  production  situations  and  for  the  selection  of  a  single 
decision  (the  optimum  one  for  the  specific  situation)  from  among  a  set  of 
decisions. 

Implementation  of  these  principles  in  the  Flexible  Automated  Plant  Control 
System  is  directly  dependent  on  the  formation  of  Informational  support.  It 
appears  that  the  Flexible  Automated  Plant  Control  System's  database  should 
have  as  its  foundation: 

On-line  data  on  the  device  being  controlled  (production  output, 
availability  of  manufacturing  tools,  status  of  individual  production 
modules ) . 
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A  number  of  reference  files  ( libraries s  order-filling  priority,  process 
variations  classified  by  order,  standard  production  situation  parameters, 
control  decisions  for  standard  production  situations,  etc.). 

data  on  the  status  and  loading  of  control  system  elements  (usage 
of  main  memory,  communication  channels,  external  memory,  etc.). 

Analysis  must  play  an  Important  role  in  the  Flexible  Automated  Plant  Control 
System.  Evidence  of  the  specific  nature  of  analysis  function  implementation  in 
the  Flexible  Automated  Plant  Control  System  is  seen  in  the  fact  that  a  set  of 
potential  target-system  states  is  developed  prior  to  production  process 
startup  and  that,  during  equipment  operation,  control  signals  which  alter  this 
process  are  generated  according  to  specific  algorithms  and  criteria  on  the 
basis  of  operational  Information  received. 

The  concept  of  an  adaptive  capability  for  controlling  equipment  groups  can  be 
implemented  on  the  basis  of  analysis  function  development  in  the  Flexible 
Automated  Plant  Control  System.  Known  adaptive  equipment  control  systems  are 
based  on  automatic  alteration  of  tooling  parameters,  automatic  tooling 
retrieval  (according  to  given  criteria)  and  automatic  coordination  of 
geometric  system  element  layout.  Particularly  well-known  are  those  systems 
whose  implementation  involves  the  regulation  of  equipment  according  to 
threshold  parameters  such  as  deformation,  feed,  rate,  cutting  force,  cutting 
depth,  drive  load,  dimensional  tolerance,  shape  distortion,  surface  roughness, 
etc. 

In  these  systems  the  parameters  controlled  are  not  classified  by  the  control 
requirement  as  unconditional  (the  alteration  sequence  is  fixed  and  must  be 
observed)  and  conditional  (the  alteration  sequence  is  known  but  the  need  for 
changing  given  parameters  depends  on  the  supplementary  analysis  of  target- 
system  status).  The  absence  of  control  actions  for  conditional  parameters  only 
affects  the  duration  of  component  machining  (the  duration  of  equipment 
operation).  In  contrast  to  this  group  of  parameters,  the  absence  of  an 
unconditional  control  action,  for  example  a  listing  of  minimum  permissible 
component  dimensions,  in  principle  does  not  allow  the  expected  result  to  be 
achieved. 

The  degree  of  adaptive  control  function  implementation,  as  defined  by  the 
number  of  parameters  controlled,  is  directly  dependent  on  the  amount  of 
computer  resources  allocated  to  the  purpose. 

Under  conditions  in  which  equipment  units  are  temporarily  operating  at  less 
than  full  load,  a  characteristic  of  small-scale  production  with  a  constantly 
changing  product  line,  the  reduction  of  machining  times  on  undertasked 
equipment  by  means  of  adaptive  control  systems  does  not  result  in  a  reduction 
of  the  overall  product  output  cycle.  In  this  case  the  use  of  conditional 
parameter  adaptive  control  systems  (such  as  input  rate,  cutting  speed  or  drive 
load  limit)  is  unsuitable  because  the  capital  outlays  for  the  development  and 
operation  of  adaptive  control  devices  for  individual  machines  is  higher  than 
the  equivalent  expenditures  for  equipment  with  simpler  forms  of  program 
control . 
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If  each  equipment  unit  is  individually  controlled,  the  increase  in  the  degree 
of  adaptive  control  system  development  Involves  an  increase  in  computer 
hardware  parameters  and  a  corresponding  increase  in  the  cost  of  the  control 
system. 

The  implementation  of  economic  analysis  functions  in  the  Flexible  Automated 
Plant  Control  System,  using  the  computer  network  as  their  base,  allows  an 
Increase  in  adaptive  control  efficiency.  This  is  achieved  because  in  the  known 
control  systems,  including  methods  in  which  equipment  is  controlled  by 
limiting  parameters,  the  last  of  the  conditional  parameters  is  executed  only 
when  a  specific  unit  is  identified  as  a  bottleneck  in  the  production  system, 
on  the  basis  of  given  criteria  from  data  on  the  production  schedule  and  the 
course  of  its  fulfillment.  The  operation  of  this  unit  defines  and  limits  the 
equipment  tasking  values  of  the  production  system  as  a  whole.  Otherwise  the 
equipment  is  operated  with  simpler,  non-adaptive  means  of  program  control  and 
computer  equipment  is  reallocated  between  machines  which  are  implementing 
various  means  of  program  control. 

In  specific  terms,  the  analysis  function’s  implementation  in  the  Flexible 
Automated  Plant  Control  System  extends  to  the  fact  that  most  of  the  analytical 
work  is  performed  by  control  system  developers  before  the  production  process 
starts.  A  comparative  analysis  of  various  production  system  parameters  which 
could  arise  during  component  machining  is  carried  out  as  early  as  the  control 
algorithm  preparation  phase.  The  analytical  information  thus  obtained,  based 
on  the  possibilities  for  producing  the  same  components  through  different 
operational  processes  considering  the  maximum  limit  of  equipment  downtime  and 
the  establishment  of  operation  limiting  conditions  in  various  production 
situations,  is  used  to  prepare  control  solutions  which  are  optimal  in  terms  of 
the  criteria  provided.  These  control  solutions  are  stored  in  the  appropriate 
Flexible  Automated  Plant  Control  System  data  library  and  will  subsequently  be 
implemented  by  means  of  special  programs. 

From  the  point  of  view  of  control  technology,  each  control  solution  has  its 
own  list  of  commands  issued  from  the  information  distribution  unit  to  the 
control  section  unit: 

Production  preparation:  Work  priorities  are  given,  component  lot  sizes 
are  calculated  and  the  data  required  to  start  and  stop  component  lot 
machining  are  input. 

Equipment  status  control:  The  equipment  is  adjusted  for  component 
machining  according  to  the  method  given. 

Tool  and  accessory  control:  Data  is  formulated  on  tool  and  accessory 
requirements . 

Conveyor  control:  Information  is  processed  on  the  movement  of  blanks, 
components,  tools  and  accessories. 

Next  the  analytical  information  is  used  during  the  manufacturing  process 
implementation  stage  when  deviations  from  given  production  conditions  arise 
(changes  in  component  machining  process  parameters  or  in  planned  output 
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tasking  in  terms  of  the  number  and  type  of  products,  equipment  failures, 
etc . ) .  Under  these  conditions ,  operational  information  containing  the  specific 
parameters  which  make  up  the  manufacturing  process  is  used  to  describe  the 
situation  according  to  an  established  scheme.  Subsequently  a  previously 
prepared  algorithm  is  used  to  compare  the  parameters  of  the  actual  situation 
with  situations  described  in  the  automated  control  system’s  database.  This 
comparison  is  intended  to  be  used  for  selecting  the  known  situation  which 
deviates  least  from  the  actual  one.  After  the  required  situation  is  located 
there  is  an  automatic  shift  from  one  type  of  component  machining  to  another 
and  the  operating  modes  of  the  individual  machines  are  changed  as  required. 

The  inclusion  of  an  analysis  function  in  the  Flexible  Automated  Plant  Control 
System  allows  known  means  of  simple  and  adaptive  control  over  individual 
machines  to  be  combined  within  the  framework  of  a  new  method  —  adaptive 
control  of  equipment  groups. 

This  method  of  program  control  over  equipment  groups  is  innovative  in  that 
traditional  means  of  simple  and  adaptive  equipment  control  are  combined  and 
implemented  in  a  single  control  circuit.  This  produces  a  qualitatively  new 
result  —  a  means  of  temporarily  increasing  the  degree  of  adaptive  control 
over  component  machining  at  individual  equipment  units.  Here,  the  hardware 
parameters  of  computer  equipment  in  the  control  system  can  be  limited  to  the 
minimum  needed  to  carry  out  simple  program  control  or  the  simplest  adaptive 
control  programs.  In  this  case,  the  degree  to  which  adaptive  control  functions 
are  Implemented  depends  on  the  resources  available  in  the  computer  network 
used  in  the  Flexible  Automated  Plant  Control  System  rather  than  on  the 
technical  parameters  of  computer  equipment  for  the  individual  equipment  units. 

The  Increase  in  control  efficiency  obtained  by  this  new  approach  comes  from 
the  fact  that  each  unit  in  a  specific  group  is  provided  with  the  capability  of 
automatic  selection  and  implementation  of  simple  and  adaptive  control  for  the 
machining  of  the  same  component.  Depending  on  the  control  method  in  use  at  the 
individual  machine  level,  any  modification  changes  the  component  machining 
time  as  well  as  the  amount  of  computer  resources  involved.  An  analysis  of 
individual  equipment  load  levels  is  carried  out  during  the  production  process 
and  the  degree  to  which  any  deviations  arising  during  this  process  will 
affect  the  attainment  of  planned  goals  is  calculated.  Here,  any  individual 
equipment  unit  which  is  a  bottleneck  at  a  given  moment  during  the  execution  of 
the  production  program  is  allocated  control  system  computer  resources  from 
other  equipment  units  by  means  of  procedures  executed  automatically  in  the 
computer  network. 

Machining  time  at  the  specific  equipment  unit  level  is  reduced  by  this 
Increase  in  the  use  of  adaptive  control.  The  additional  resources  thus 
required  are  mobilized  and  redistributed  by  implementing  simpler  programs  on 
other  equipment  units.  This  Increases  materials  machining  time  on  these 
units,  a  condition  that  can  be  tolerated  in  small-scale  production  since  part 
of  the  equipment  is  periodically  operating  at  less  than  a  full  load  due  to  the 
constant  change  in  the  product  line  being  produced.  In  all,  the  productivity 
of  the  equipment  group  is  Increased. 
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We  must  bear  in  mind  that  the  flexible  automated  plant  is  a  highly  productive 
and  very  expensive  system  with  a  profound  effect  on  association  and 
enterprise  fund  expenditures.  Flexible  automated  plant  equipment  makes 
production  extremely  expensive  when  compared  to  NC  machine  tools,  therefore, 
the  task  of  achieving  the  maximum  extent  and  level  of  flexible  automated  plant 
equipment  loading  is  especially  critical. 

This  most  important  task  can  only  be  solved  successfully  by  selecting  an 
effective  means  of  flexible  automated  plant  control.  Experience  has  shown  that 
conventional  control  methods  and  Automated  Production  Control  System 
algorithms  based  on  these  methods  cannot  provide  optimum  control  over  these 
complex  manufacturing  systems. 

In  our  opinion.  Flexible  Automated  Plant  Control  System  algorithms  must  be 
built  around  a  base  of  on-line  deviational  control  and  situational  control 
methods  combined  in  a  framework  of  equipment  unit  group  adaptive  control. 
Failure  to  consider  control  methodology  questions  during  the  process  of 
designing  a  Flexible  Automated  Plant  Control  System  and,  to  a  greater  degree, 
an  orientation  toward  exclusive  reliance  on  the  use  of  design  decisions 
previously  used  in  Automated  Production  Control  Systems  can  lead  to  design 
decisions  at  the  initial  system  design  stage  that  will  reduce  the  economic 
effect  that  associations  and  enterprises  must  attain  from  the  advantages 
inherent  in  the  technology  of  flexible  retoolable  equipment. 
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MINNEFTEGAZSTROY  AUTOMATES  FACILITIES  —The  recent  inauguration  of  a  new 
automated  data  processing  complex  at  the  computer  center  of  the  ministry  is 
helping  to  accelerate  the  development  of  another  five  automated  management 
systems.  These  will  cover  the  working  activities  of  all  process  flow  lines, 
trusts,  enterprises,  associations,  central  boards,  and  the  sector  as  a  whole. 
Moreover,  specialized  systems  are  being  developed:  ASU  finance,  ASU  procure¬ 
ment,  ASU  labor  organization,  ASU  repairs,  and  others.  All  told,  the  capability 
of  the  computer  complexes  of  the  Minnef tegazstroy  will  be  doubled  in  the  five 
year  period.  By  1991,  there  will  be  seven  information  and  computer  centers 
functioning  in  the  sector,  50  computer  management  complexes,  hundreds  of 
personal  computers  and  2300  automated  information  processing  stations.  All 
the  costs  of  creating  such  well  developed  computer  network  will  be  recovered 
in  this  same  five  year  period.  [Excerpts]  [Moscow  NTR:  PROBLEMY  I  RESHENIYA 
in  Russian  No  10,  May-Jun  86  p  4]  12717 
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